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Valve Milling and Cutting-Off Machines. 

The valve milling machine, shown by cut 
on this page, has been designed to meet a 
demand of brass finishers for a cheap and 
simple tool for all light work, such as nuts, 
caps, Oilers and all small work required to be 
done expeditiously. The machine is very 
compact and solid. The head 
has an automatic movement. 
moving the slide for- 
ward it revolves to next 
cut. When the slide is moved 
back it revolves the index also, 
with the 
trouble of stopping and turn- 

The 
nut is 


dividing 


By 


thus doing away 


ing index at every cut. 
holding 

very simple and can be dupli- 
cated in any ordinary brass 


device for 


working establishment at 
slight cost. The boxes are 
made with proper facilities 


for taking up wear. Ends of 
spindles are provided with 
hardened steel plugs, which 
run against hardened steel 
plugs in bracket. 

The cutting-off machine also 
illustrated herewith is of the 
usual type and requires no 
special explanation. It will 
cut off stock from a quarter 
inch to an inch and three 
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pressure cylinder, we shall have the steam 
engine in one of its most compact forms. 
The piston speed will be from 650 feet to 
850 feet per minute, and the revolutions from 
90 to 250 per minute, according to capacities. 
The initial cylinder of an engine of 760 to 
800 horse-power, with a stroke of 39 inches, 
and making about 110 revolutions per minute, 
would be 15$ inches diameter; the interme- 
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was impracticable on a large scale, as it could 
not be cleaned easily, and the expansion and 
contraction caused many of its numerous 
joints to leak. 

They used no lubricants in the initial cylin- 
der, as they could fiud none to work well under 
At 


however, there was no trouble in 


a temperature due to 300 Ibs. to 375 Ibs. 
200 lbs., 
using good cylinder oil. 


If pressures of 200 








quarters. 

Both machines are made by 
William Barker & Co., Cin- 
cinnati, O. 
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The Relation of Steam Boilers to Triple 
and Quadruple Expansion Engines. 


By W. H. Horrman. 


Some weeks ago one of the contributors to 
the American MacurnistT intimated that I did 
not read that valuable mechanical journal. He 
said ‘‘if [had read it I would know that there 
were steam boilers suited to factory purposes 
that were working in regular practice under a 
pressure of 250 lbs. per square inch.” I sup- 
pose he referred to some of the very excellent 
water-tube boilers. Some of these boilers 
can safely curry 350 lbs. per square inch, but, 


as I was speaking at the time of my article on | 


factory engines of shell boilers, I still main- 
tain that my statements were correct. 

Since my papers on the subject of compound 
and triple expansion engines were published, 
[ have seen a shell fire-tube boiler, designed 
by a well-known engineer, that is internally 
fired, cylindrical in form in all details, and free 
from stays of any kind in its construction. 
Chis boiler is perfectly safe under a pressure 
of 200 lbs. per square inch, in sizes up to any- 
thing ever required in factory, locomotive or 
marine practice, and a 200 horse-power boiler 
of this type (figured on 30 lbs. of water) is 
tested at about lbs. inch. 
The combustion is complete and the evapora- 
tive power very high, showing at least 11 lbs. 
So we now have a safe shell boiler suited to 
triple and quadruple expansion engines, and 
this fact established we shall soon see the 
factory engine in triple expansion form, 

With a steam pressure of 175 lbs. to 185 
lbs. above the atmosphere in the initial cylin- 
der, and a terminal of 7 to 8 lbs. in the low- 


275 per square 
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diate cylinder, 25 inches diameter ; and the 
low-pressure cylinder, 41 inches diameter. 

These sizes, in fact, would develop over 
800 horse-power, cutting off at less than one- 
third in the initial cylinder, and the cranks 
being placed at 120° will insure ashaft motion 
as near perfection as the laws of mechanics 
will permit us to reach. 

This engine would weigh but very little 
more than a two-cylinder compound, lately 
described (760 horse-power), and designed 
for 110 lbs. of steam. 
lished theory, this engine should produce a 


According to estab- 


horse-power with 11 lbs. of water per hour, 
makiug due allowances for clearance, the 
operating of air pump, and losses in the re- 
ceivers. 

The boiler I have just cited will evaporate 
more than 11 lbs. lb. of 
anthracite coal, and we shall therefore in 


of water with 1 


theory obtain a horse-power with 1 lb. of coal 
per hour, and in practice we shall without 
doubt obtain a horse-power with 13 Ibs. of 
water per horse-power per hour, allowing for 
all losses. 

This, then, brings us to the most durable 
and economical heat motor yet discovered. 

As I have stated in a former paper, the 
packing for the piston-rod, on the 
cylinder at least, as well as all joints, should 


initial 


be metallic, and the steam jackets must have 
their drainage returned to the boilers by con 
tinuously working force-pumps, attached to 
the engine. 

When the yacht Anthracite came from Eng- 
land to this country, the writer made a short 
trip on that vessel, in order to observe the 
performance of her boiler. It was a sectional 
one and carried with safety 375 lbs. of steam 


per square inch; it made steam rapidly, but 
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pounds and upwards are to be used, I should 
adopt the quadruple system, placing the initial 
cylinder behind the first intermediate, in tan- 
dem style; both pistons being on one rod, there 
would be three cranks, however, at 120°. 

The boiler mentioned in the beginning of 
this article 
could be used with equal efficiency in all 


is the first one I ever saw that 


kinds of service, as, for instance, marine, 
stationary, locomotive and portable boilers. 
The sectional or water-tube boiler, in any 
form, has not been a success as a marine 
boiler for anything above 100 horse-power, 
and it cannot be used as a locomotive or port- 
able boiler. I wish they could be used for 
all powers, as their steaming capacity is very 
great in any of the well-known stationary 
they 


erected with the greatest ease. 


forms, and can be transported and 

As a motor, the compound engine for fac- 
tory use has made very rapid strides within 
the past two years, and a builder lately told 
me that he was ready to build engines on the 
triple system, as soon as a good high-pressure 
boiler had been adopted. The boiler above 


mentioned as new in design, fills the require- 


ments. The designer, in explaining to me 
his methods of construction, stated that 
these boilers will be laid out, flanged, 


punched and drilled by machinery to gauges, 
so that they may be transported in small sec- 
tions when necessary, and then erected on the 
plant by any intelligent boiler waker. 

All details will be largely interchangeable, 
and by this arrangement, any part of the 
boiler failing from overwork or other causes, 
can be replaced by sending for a duplicate 
section which will be sure to enter the place 
of the one removed, without other manipu- 
lation than simply driving the rivets. 
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A report made at Munich in September, 
1885, on the present condition of electric 
lighting by Dr. N. H. Schilling has been 
published in pamphlet form for sale. He 
endeavors to show that electric light com- 
panies are not making money by furnishing 
the light, that the light is more expensive 
than gas and that it has not made much 


progress either in Europe or America. He 
says : 
Experiments with electric 


street lighting have been made 
on a larger and smaller scale in 
various places, and are still 
going on. Particularly in 
North America, they seem to 
have tried nearly all methods, 
from the little incandescent 
lamp to the central arc light 
at the top of a high mast. 
But electric lighting, even 
there, has not been adopted 
into regular practice. 

This may be accepted as fact 
in Bavaria, but it is well 
enough known throughout this 
country that lighting streets 
by electricity is about as regu- 
lar business us can be found 
It is a business that is making 
rapid progress, and there is 
no probability that it will not 


continue to increase. 


ape 





The free-traders are anxious 
to stimulate importations. The 
Philadelphia /ecord, 
represents them, says : 


which 

ial | 9 
a deficiency were created by 
of the 
to 
reduce duties in order to increase the reve- 


the proposed repeal 


tobacco tax, it might be necessary 


’ 


nue.” Of course, the cutting down of pro- 
tective duties to a ‘‘ tariff for revenue only”’ 
basis would make more revenue by increas- 
ing importations. That is what free-traders 


want. 
<=> 
A little dirt can cause a large amount of 
trouble. When 
where the parts are close-fitting, the presence 
of of dust will produce 
effects which are sometimes brought back to 


erecting a nice machine, 


a small amount 


the mechanic as poor workmanship. 
—a OEDO mere 
Look to the screws that hold the gib of the 


lathe These work 
loose as well as other screws, and a dig from 


cross-feed. screws can 
the tool may spoil a nice piece of work before 
the loose gib is discovered. 

The same may apply to the spring gibs 
which hold the slide-rest to the lathe. 
times these are tightened for a heavy over- 


Some- 


hang cut, and left in that position, making 
the carriage run hard. Watch closely and 
keep the rolls well oiled. 


eee 


A recent writer, Mr. Ham, on ‘‘ Education 
of the Hand,” makes this point: ‘‘In forty 
years the of the Eng- 
lish Exchecquers contrived to raise about 


several chancelors 


thirteen miilion dollars for the liquidation 
In 
employment of the Bessemer 


of the public debt. a single year the 
processes in 
the production of steel effected a saving of 
eight hundred millions.” The point may 
be a little overdrawn, but it is true enough 


for all practical purposes. 











Patterns for Screws. 
By F. W. Barrows. 

Fig. 36 shows a worm for use with a worm- 
wheel. This worm might be moulded in a 
horizontal position, but then the joint will 
always show on the casting. They are some- 
times moulded perpendicularly, the moulder 
When 


moulded in this way, the accuracy of the 


screwing the pattern out of the sand. 


thread depends in a great measure upon the 


skill of the moulder. I think a great deal | 
better job may be done in the way I shall | 
describe. | 

Make your pattern for worm with long 
ends, as shown in the figure, one end being 


If you 
already have the pattern, you can fit a piece 


of the largest diameter of worm. 
over the end to make it like figure. The op 
posite end should be of the size desired for 
spindle or shaft, or for core print, if the 
worm is to be cast hollow. If you wish to 
cast on shaft, make this small end of pattern 
the same size as shaft. This pattern is used 
in forming the core, which in turn forms the 
The 
large enough to leave plenty of sand outside 


casting. core-box is made round and 
of worm. 

You will see by the figure that the thread 
of worm is worked about one turn more than 
is needed for the casting. The core-box is 
parted through the middle for convenience in 
The 


marked a, is left open, with an arm across 


removing the core when made. end, 
having a hole through it, which the pattern 
will fit. 
head, with a hole through it the same diameter 


The other end of box has a thick 


as points of thread. 

You will notice in the sketch thatthe thread 
The 
pattern is placed in box with the right length 


of worm lies partly in this end of box. 


of thread inside, and then where the thread 
enters head apiece is fitted, 6, which will stop 
off the core, and is carried around far enough 
to completely fill the thread for a couple of 
inches. 

After the core has been rammed up, which 
is done through the open end, the pattern is 
removed by screwing it out through the large 
end of box, the piece }, which we put in to 
stop off the thread, forming a guide for the 
thread and taking all strain off the sand. 
The small end of pattern must be long 
enough to reach through the box, and support 
pattern after the worm has been entirely 
screwed out of the sand. 

The advantage of drawing a screw in this 
manner lies in the fact that there is no joint 
in the mould, and therefore we get a smooth, 
continuous thread without any 
This leaves the skin of the casting intact, 


chipping. 


which will, of course, make it wear longer. 
If your casting is to havea hole through 
it, the core will stop off the mould at large 
end. If you wish to cast on shaft make the 
small end of pattern the same size as shaft, 
then make anannular core. This core should 
be made in the same box that we made the 
worm in. The lower end of the core-box is 


fastened with screws; these may be taken 
out and the loose head moved up to make 
whatever length of core thought necessary to 
support the shaft. Use the worm pattern by 
placing it in the box with the end of worm 
even with inside of box, then ram up the core 
and draw the pattern through the large end 
of box. 

If you want the spindle at both ends of cast 
iron, or of the same material as worm is made 
of, make a piece which will be of the shape 


you wish, making the two ends of the same 


| cent circular. 
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Oftentimes a cast screw may be made to 
take place of a cut screw, and where a great 
many are to be made will, of course, be much 
cheaper. If I have succeeded in showing 
how cast screws may be made, and made 
nicely, then I have accomplished my object 
in these papers. 


State Agricultural College of Michigan. 





We take the following description of the 


| new shop facilities of this institution from a re- 


From this catalogue it appears 
that very liberal terms are made with students, 
and every effort made to put those lacking 
means in the way of helping themselves : 


By means of a liberal appropriation of 
money made by the Legislature last winter, 
the faculty of the college bas been enlarged, 
and a fine large building has been completed 
and equipped for the new course in mechanic 
arts. In this building there is a complete 
blacksmith shop and brass foundry, supplied 
with benches, forges, tools of all kinds and a 
Sturtevant pressure blower, a gift to the in- 
stitution from the generous inventor and man- 
ufacturer. There is also an iron working 
shop, 50 by 60 feet, furnished with an engine, 
seven engine lathes, a planer, a shaper, a 
power drill, emery wheels, benches, vises, and 
tools and machinery necessary to a complete 
shop. * * * A fine turret lathe has just 
been completed by the students. 

There is also a large wood-working shop, 
supplied with two lathes, a jig saw, benches, 
vises and ten sets of carpenter’s tools. Be- 
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The proposition was promptly ac- 
Mr. Vanderbilt wrote : 

As a business proposition, I think no better 
use can be made of it. It has been for many 
years the policy of the company to encourage, 
at different points on its lines, efforts looking 
to the comfort and welfare of the men. These 
experiments have been very successful, and 
have fostered and promoted good feeling, 
better service, and general recognition of 
common interests in the work of the com- 
DERVe: i" oe 

I have had plans prepared for a building, 
80 feet front by 40 feet in depth, to be used 
for the benefit of railroad men in the service 
of the companies centering at the Grand Cen- 
tral Depot. It will be a substantial structure, 
with bath-rooms, gymnasium and bowling 
alleys in the basement; reading - rooms, 
library, room for games, and offices on the 
first floor; a large hall for general meetings 
and rooms for classes on the second floor; 
and rooms for janitor’s family and sleeping- 
rooms for men coming in late or detained in 
the city over-night, in the upper story. I wish 
you to lay before the Board of Directors this 
proposition: If the company will set apart 
the land at the corner of Madison avenue and 
Forty-fifth street (40 feet on the street by 80 
feet on the avenue), for the use and purposes 
for which such a building would be erected, 
I will bear all the expense of construction and 


of fitting and furnishing it ready for use. 
san Bee —— 
Hand Grenades. 


A test of the Lewis hand grenade was given 





one Saturday in June, at First avenue and 
Nineteenth street, according to the Fireman's 
Herald, which says : 
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sides these, there are offices, store-rooms, 
aclarge well-lighted drafting room, a room 
for blue printing, a fine large lecture room 
for classes in mechanics, and a mechanical 
laboratory, well supplied with apparatus. 

From the able inaugural address of Presi- 
dent Willets we have only room for the fol- 
lowing, which gives some of the aims of the 
institution in forcible language : 


Our purpose and wish is to take the young 
man who has an aptitude and taste for mechan- 
ical industry from the shop give him a thor- 
ough course in drawing and design, thorough 
instruction in all those general principles which 
he cannot obtain elsewhere, for the reasons 
heretofore stated, give him daily practical 
work in the shop, and then return him to the 
shop, with a skill competent to take his place 
as a journeyman and an intelligence fitting 
him for foremanship, with a moral purpose 
not above working at the bench or the forge, 
and yet with a capability of handling men 
and affairs. Such a man will as journeyman 
be the first to be engaged and the last to be 
discharged ; such a man is on the high road, 
through the shop, to the head of his industry, 
a journeyman with the germ and possibilities 
of amaster mechanic. We do notseek to make 
men ‘* Our industrial foremen are a 
little shy of the ‘* college-bred mechanic,” 
for the reason, as they say, ‘‘ heis apt to have 
the big head.” But that depends upon the 
college at which he is bred. We grant you 
that the tendency of the regulation college 
whose purpose is a general aud so-called lib- 
eral education is to breed, to use the words of 
another, ‘‘a sort of contempt for manual 
labor and the man who performs it, and to 
give its students very stilted notions about 
culture and the exalted character of the work 


” 
bosses. 





size respectively as the ends of worm pattern, 
or possibly the same pattern may do if you 
want the two ends of the same diameter. In 
either case put the form in same core-box 
that was used before, agd make whatever 
length of core you may want. 

I think you will find your casting to be 
pretty good. 
I overlooked, is that you will need a straight 
round pattern of the size of core-box, and 
long enough to make a mould that all the 
This 
mould may be poured on end or horizontally 
as you may think best. 


cores for the casting may be laid in 


[ have endeavored to impress in these arti- 
cles on screw threads that accuracy is indis- 
pensable in laying them out. 


One very necessary part, which | 


they must do because, forsooth, they are 
graduates.”” Sucha man ‘‘is not calculated 
to blossom out into the common sense, aggres- 
sive, enterprising young American, who is 
ready to do anything honorable until some- 
thing better offers, and who is sure to make 
his way in the world.” Is it possible to have 
a college that shall educate the scholar and 
yet save the artisan ; that shall make the man 
of culture and yet preserve the farmer? We 
| believe it is, and that the Agricultural College 
of Michigan is such an institution. 


tad - 


Cornelius Vanderbilt has made a proposi- 
the New York Central and Hudson 
River Railroad to erect a building for the use 


tion to 


of employes of the railroads using the Grand 
Central Depot, in New York city, if the com- 
‘pany will set apart land 80x 40 feet near the 


Fig. 36 
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| os. American bridge work.” 


‘*A crowd had assembled, a man stepped 
forward and talked about the chemicals and 
announced that he would set a small house on 
fire and let it burn half up and then put it 
out. Accordingly he set the house on fire, 
let it burn half up, and then began throwing 
the grenades. He might as well have thrown 
so much benzine for all the good it did. It 
proved to be a failure. He made an excuse 
saying it was merely an advertisement and on 
Monday he would erect a house 12x20x12 and 
prove to the people it was not a fraud. Mon- 
day morning came and the reporter went up 
to the place and waited till 9 o’clock, but the 
Lewis hand grenade man did not put in ap- 
pearance.”’ 

aa ~~. aan 

We hear a good deal said in these tim esof 
specialists about the value of learning and 
following only a particular branch of any 


business. There is much nonsense in such 


talk. 
cause he knows something of another. As 


A man is no worse in one thing be- 
5S 


having some bearing on this we extract the 
following from an intelligent correspondent 
of Hngzineering on the subject of ‘* English 


As explained by Mr. Shellshear, American 
bridgebuiders are required to provide, de- 
sign, and detail drawings and strain sheets, 
along with their estimate, thus combining the 
work done in Eugland by the civil engineer 
and the bridgebuilder, and consequently re- 
ducing the cost of the contract by a sum, at 
least, equal to the commission charged by the 
engineer. ‘The result of this practice is to 
call out all originality, and to stimulate the 
‘*oo-aheadism” with which our American 
cousins are credited. In American establish- 


[Jury 24, 1886 


There is, in our opinion, a world of truth 
And it all goes to show th. 
importance of anyone knowing how to do 


in the foregoing. 


something more than is comprised in one 
little line of any business. 

This may be brought down—if it is down 
So far 
from a workman being of less value to his 


to other things than bridgebuilding. 


employer because he has not given attention 
to one machine in exclusion to all others, w: 
believe he is all the better for knowing a good 
The idea 


valuable as 


deal about machines in general. 
that 
machinists will eventually be thoroughly ex 


machine tenders are as 


ploded. 
—-— eae -—— 


Apprenticeship in Delaware. 


As of interest in the line of general discus 
sion of the apprenticeship question, we copy 
the following from the form of agreement for 
minors entering the service of the Betts 
Machine Wilmington, Del. It 
will be seen that this agreement implies ap 


Company, 


prenticeship pure and simple, except that 


some of the old-time restrictions are aban 
doned. The agreement is to be signed by the 


apprentice, and by his father or guardian. 


Ist. Applicants must not be over seventeen 
years of age when they enter the service of 
the company, and must serve until they are 
twenty-one years old. In case of absence 
during the term of service—unless such ab- 
sence is occasioned by sickness—they shall 
serve such additional time as will make up 
for the time lost. 

2d. Apprentices will first be placed under 
instructions in the ‘‘tool room.” If, at the 
expiration of six months, the superintendent 
of the works finds the applicant untractable, 
or of a disposition other than mechanical, the 
company reserves the right to dispense with 
his further services. 

3d. It is required of each apprentice to de- 
vote his whole time, during working hours, 
faithfully to his duty; those not observing 
these rules will be liable to be discharged. 

4th. The wages to be paid each person so 
employed during his term of service, shall be 
as follows for time actually made: 
For 1st year, at rate of $2.40 per week of 60 hrs. 

ye iar eae SR er 3 ae ae 
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* remainder of term at $4.20 per week of 60 hrs. 


Thereafter, upon the faithful fulfillment of 
his term of service, each shall receive for the 
term served the additional sum of sixty cents 
per week for every week worked by him over 
two years. 

5th. The right to discharge any such em- 
ploye for indolence, negligence, or bad con- 
duct (of which the superintendent of the 
works shall be the judge) is expressly re- 
served; and gny one so discharged shall not 
be entitled to the extra wages to be paid as 
herein provided. 

6th. Should the company at any time see 
proper to suspend wholly or in part the work 
in their shops, the wages of such employes 
shall be suspended, wholly or in part, ac- 
cording to the circumstances, until the com- 
pany shall give them full or partial employ- 
ment. No wages shall be paid when work is 
wholly suspended; and should there be a 
partial suspension, wages shall be paid at the 
rates herein fixed, proportionate to the time 
worked, 

aa ~~ = 


The labor agitation has frightened manu- 
facturers so that they will not contract for 
convict labor, and many prisoners are idle at 
Charlestown, while their number is rapidly 
increasing.—Springfield Republican. 

It is the unjust and ruinous competition of 
contract labor in prisons and _ penitentiaries 
that 
and workmen, and they propose to keep up 


frightens independent manufacturers 
the agitation until that kind of competition 


shall cease. The people of the State of New 





ments, the principals 
tions—understand their business thoroughly, 
both in theory and practice, and in choosing 
their assistants, they naturally look out for 
those whose training has been in accord with 
their own. The consequence of which is, 


that the staff is in a highly efficient state, | 


each member able to tackle successfully any 
work which comes to hand, and willing to 
work, and to do it late and early, well know- 
ing that meritorious work alone is recognized, 
and suitably requited. In England, the 
bridgebuilder is called upon to tender for 
work, the complete design, detail drawings, 
and specifications of which are supplied, 
leaving him merely to take out the quantities, 
price them, and submit his estimate. He is 
thereby relieved of an immense amount of 
care and work, but at the same time the ten- 
dency is to reduce him to the level of a mere 
‘* hewer of wood and drawer of water,” which 
in the majority of cases is his true position. 


with very few excep- | 


York agitated the question at the ballot-box 
to the extent of 139,000 majority to stop the 
Now the 
venal legislature won’t provide for the em- 


contract labor system in prisons, 


ployment of convicts in any sensible way, ex- 
| cept for contractors. The day of reckoning 


is coming, however, and the wealthy prison 


contract rings cannot prevent it. 


=> 


| The Railiray Age publishes a table to show 
that 1,755 miles of built 
the first six months of this year, and the 


new railroad were 


Railroad Gazette figures up 1,375 miles for 


the same period. The (‘azette’s estimates re- 


Perhaps there were 


We 


late to main track only. 


about 400 miles of siding built. don’t 


' wish to discredit either statement. 
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Electricity for Practical Mechanies. 


By Grorcre H. BENnsamrin. 
FIFTH PAPER. 
= 

In my last paper I pointed out the differ- 
ence between theory and practice, so far as 
the operation of dynamo-electric machines, 
as constructed for arc lighting, was concerned. 
We have now to consider the methods em- 
ployed by exciting the field-magnets of ma- 
chines adapted for incandescent lighting. 

In the case of arc light machines, it was 
stated that the requisites were the generation 
of a current constant in quantity, but varying 
in electromotive force in accordance with the 
resistance of the external circuit, 7. ¢., the 
work to be done. 

With a machine designed to operate incan- 
descent lamps, the requirements are exactly 
the reverse—constant electromotive force and 
varying current in accordance with the resist- 


auce. 


resistance, it is usual to arrange them in| 
series, that is to say, the current passes suc- | 


cessively through the lamps in circuit, as 
shown in the diagram, Fig. 1, in which the 
large D indicates the dynamo-machine, and 
A, Band (the are lamps. 
seen that with three lamps of three ohms 


Hence it will be 


resistance each, in series, the total resistance 
will be nine ohms, which resistance would be 
increased or decreased as one or more lamps 
are cut in or out of circuit. Incandescent 
lamps, on the other hand, owing to their high 
electrical resistance (varying, as commonly 
employed, from 30 to 150 ohms when cold, 
and about hot), 


usually arranged in ‘‘ parallel,” likewise called 


one-third less when are 


multiple are. The diagram, Fig. 2, shows 
such an arrangement. 

D indicating the dynamo, and A, B, C and 
D the incandescent lamps connected with the 
outgoing and ingoing leads Y Y. 

It will be observed that each of the lamps 
forms a bridge across the leads, and that the 


ends of the leads are not connected together to 


form a circuit, as in the case where lamps are | 


in series. Each lamp cut in in parallel forms 


a new bridge, and completes the circuit 
through itself. 

We will suppose that there are 10 lamps in 
parallel, and that the electromotive force of 
the machine D is 100 volts, and the electrical 
resistance of each lamp 100 ohms cold. 

Now, for illustration, we will suppose that 
nine of these lamps are cut out of circuit; 
hence, by the formula C = E+ R, we find 
that a current of one ampere will flow through 
the lamp, this being the current required to 


With are lamps, owing to their low} 


incandesce the carbon filament of the lamp to | 


the standard of 16 candle-power. 

The quantity of current required for differ- 
ent makes of lamps varies from 0.6 to 1.7 
amperes per lamp. If we now switch in nine 
more lamps, we do not, as in the case where 
lamps are arranged in series, add the respect- 
ive resistances, but the reverse. 
resistance of the circuit will equal the resist- 


That is, the | 


ance of one lamp, divided by the number of | 


lamps cut in. In the present instance, the 
resistance of one lamp being 100 ohms, divid- 
ing this by the number of lamps gives us ten 
ohms as the resistance of the circuit, and 100 
volts through ten ohms equals ten amperes. 
Consequently, each lamp will transmit one- 
tenth of the current, namely, one ampere. 

The diagram, Fig. 3, will aid to a proper 
understanding of the reasons for this division 
of current. 

Let A the 
carrying a current of 1 ampere at a hundred 
volts, E.M.F. and B B, 
tors, each of 100 ohms resistance, CU the re- 


indicate incoming conductor 


10 shunt conduc- 
turn conductor. When the current reaches 
the point of junction of all the conductors D), 
it has 10 paths of the same resistance open to 
it, through which it impartially divides itself, 
If the 


conductors were of unequal resistance, as, for 


each path carrying ,') of the current. 


instance, are the shunt and series coils of a 
compound wound machine, the current would 
divide in the inverse ratio of their respective 
resistances, which, in plain language, means 
the path of least resistance (series coils) will 
and 


carry the greater amount of current, 


vice versa. It is, therefore, necessary to so 
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design the machine that its power to generate 
a current will increase with the demands of 
the circuit, while the E.M.F. is kept constant. 
Fortunately theory and practice are not very 
far apart in this class of machine. A num- 
| ber of machines are now in the market, which 
at a constant speed will operate one or 300 
16 candle-power lamps with no perceptible 
variations in the degree of E.M.F., and with- 
out requiring brush or other adjustment. 
The system of winding employed is that 
known as compound winding, and which is 
varied to form two types of machine, namely, 
series and shunt, the ordinary compound 
winding and compound long shunt. 

Fig. 4 is a diagram showing the arrange- 
ment of coils on the magnets of the first 
type of machine, and that most commonly 
and 
| which is nothing more nor less than a com- 
bination of the methods employed for wind- 
| ing a series or shunt machine upon a single 
| pair of magnets. 


employed, namely, series and shunt, 
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The current from the armature divides at 
the brushes, flowing through the shunt and 
series coils in the inverse ratio of their re- 
sistances when there is any work to do in the 
external circuit; when there is no work in the 
external circuit the series coils are idle, and 
the E.M.F. of the machine will depend en- 
tirely upon the magnetism imparted by the 
shunt coil 

Fig. 5 is a diagram of the arrangement of 
long shunt, the only variation from the last 
style of machine being that the shunt is 
across the external circuit instead of be'ng 
across the brushes. 

The principle of operation of these ma- 
chines will be more readily comprehended by 
the diagram, Figs. 6 and 7. The shunt coils 
given speed a uniform current will be circu- 
lating in such coils, whether the machine 
be doing any work in the external circuit or 
not. With the 
there is a slight tendency to variation, but 


series and shunt machine 
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If the 
properly proportioned, the 
magnetism of the field will always be the 
same. When any work is to be done in the 
external circuit, such as feeding one or more 


not enough to amount to anything. 
shunt coils be 


lamps, the resistance decreases with each 


additional lamp cut in, as ex- 


plained. 


previously 


Then a current will flow in the series coils, 
and in amount depending upon the number 
of lamps. Hence the magnetism of the field 
will be increased, and the horse-power re- 
quired to drive the machine will likewise be 
increased, the resultant being an increase of 
current proportional to the demands of the 
circuit. 

Incandescent lamps have been operated by 
all of the different forms of dynamo machines 
described. But there is no system of wind- 
ing s0 convenient for use, and adaptable for 
all conditions of circuit, as the compound 
winding just described. 

os eo - 
started 
branch works iu Schenectady to avoid labor 
that is the 


Another manufacturing firm has 


troubles—at least explanation 
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offered in certain newspapers. The Fuller & 
Warren Company, of ‘Troy, manufacturers of 
stoves, old foundry 
cheap at Schenectady, and are going to do 


has bought an very 


part of the work there. It is doubtless a 
good business venture, but why try to per- 
suade workmen that the move is caused by 
labor troubles in Troy? Efforts to deceive 


workmen in such cases are almost always 
futile and foolish. 
°° Sam - 
A well-known foundry man notes some of 
the difficulties in the way of foundries at a 
distance from where the castings are to be 


used, getting work. He mentions instances in 


| which foundries at a distance from New York 


have offered to make castings from three- 


in each case are always closed, and with a| quarters of a cent to one cent per pound 


|cheaper than they were being made in the 


|city, but in nearly every instance the con- 


venience of being near the foundry where 


little changes could be made in cores, bosses 


and such parts, outweighed in the minds of , from elsewhere. 











those who used the castings the saving in 
price. In 


convenience 


some standard 


for 
to 


lines of work this 
making would 


but 


changes 


not amount much, in a general 
line of machine shop work it is frequently of 
considerable importance. Taking machine 
shop work as a whole proprietors recognize 
the value of having foundry work done near 
at hand. 


Sharp Cut-off or Throttling. 


The impression is becoming unusually 
prevalent that there is, in locomotive engines, 


an enormous loss due to throttling for reduc- 


| ing speed rather than manipulate the reverse 


| present in the steam ; 


lever to cut off earlier, There is undoubtedly 
some truth in this, but there is also a good of 
sophistry. A locomotive engine is worked 
under peculiar conditions, that do not obtain 
the 


place there is need of comparatively large 


in other steam engine practice. In first 
cylinders and high pressure for starting the 
train, then as the speed is increased the 
for the 
done, working at the most economical point 
of cut-off. 


is extended 


cylinders are too large 


g work to be 


The economical point of cut-off 
in the the 


engine from the fact that the cylinders are 


case of locomotive 


| exposed to rapidly changing air currents, and 


also from the fact that considerable water is 
both 
tions tend to move the best point of cut-off 


of these condi- 


further along in the stroke. In stationary 
engine practice, under favorable conditions 
it is frequently found that, when the cut-off 


is short, and steam pressure high it is good 


5b 


; economy to throttle to some extent, thus ex- 


tending the point of cut-off and raising 


g, cone 
siderably, the terminal pressure, and this is 
the 


terminal pressure is above the atmosphere ; 


true in non-condensing engines when 


it is found advantageous almost always to do 
this rather than to reduce the boiler pressure. 
the 


throttling, which to some extent superheats 


In locomotive engine this gain from 
the steam, should be more marked than in the 
case of the stationary engine. 

Throttling may be, and probably gener- 
the 


engineer, but in average train service some 


ally is carried too far by locomotive 


throttliug probably represents a saving in 


steam. Akin to throttling is the action of 


|the link motion increasing compression as it 


| but which is practically right. 


is hooked up; it extends the point of cut-off, 
the 
pressure, which may theoretically be wrong, 


when working short, raising terminal 


And this is 


| one of the things that make it so hard to beat 


the link motion in actual practice. 'Theoreti- 
cally it is the easiest thing in the world to 


show that the link is a great waster of steam ; 


practically it is quite another thing to show 


this. 


The use of natural gas is likely to have an 


| important influence on the kind of fuel used 


| in the future in many industries. 


Thatis, by 


the time natural gas supply fails, if it does 


| fail, it seems probable that the convenience 


of gas as a fuel will have so impressed itself 
that fuel 


can be made at 


upon users solid will be at a dis- 


count. Gas the mines and 


carried in pipes under pressure, but at present 


there is the difficulty of cheaply purifyirg 

the gas of the tarry products that soon clog 

the pipes, and decrease and finally stop the 

flow. Means of doing this at little cost would 

assure the continued use of gaseous fuel, in 

manufacturing, in many parts of the country. 
” =: 

Many old broken-down, substantially bank 
rupt cities lay in wait, as it were, for live 
manufacturing establishments, taxing them to 
the utmost, eventually driving them to move 
elsewhere, and setting up an effectual warn- 
ing to others not to locate there. Manufac- 
to the 


financial management of city’s affairs before 


turers are coming look closely to 


they conclude to build works. Those who 
the 
those who are pecuniarily or otherwise inter- 


manage municipal affairs of cities, or 


ested in their welfare, would do well to devote 


a few hours to studying the pecuniary advan- 


tages of manufactories, the workmen of which 


scatter around money, most of which comes 















































































































+ 


American Railway Master Mechanics 


Association, 


REPORT OF MASTER MECHANICS COMMITTEE 
ON THE BEST PLAN OF REMOVING, CLEANING 
AND RE-SETTING FLUES. 


Tv the American Railway Muster Mechunies 


Association : 


Your committee to whom was referred the 
subject of ‘* The best plan of removing, clean- 
ing and re-setting flues,” would report that 
they issued the following circular of enquiry 
to all members of the association : 


Omana, April 28, 1886. 
‘To THE MEMBERS OF THE AMERICAN RatLway 


Master MEcHANICS ASSOCIATION : 


GENTLEMEN :—The undersigned have been 
apointed as a committee to ascertain the best 
plan of removing, cleaning and re-setting 
flues, and respectfully solicit answers to the 
following questions : 

Ist. What, in your opinion, is the best 
method of removing flues? Please describe 
in detail. 

2d. Have you ever removed flues by the 
aid of a locomotive or other power? If so, 
please give experience. 

3d. Does the manner in which flues are 
set affect the plan'of removal? If so, how? 

4th. What do yon consider the most eco- 
nomical and thorough way of cleaning flues 
after they have been removed from boiler ? 

5th. What have you found to be the best 
manner of re-setting flues ? 

6th. What material do you consider the best 
for flue ends ? 

7th. Have you found it more satisfactory 
to weld or to braze ends to flues ? 

8th. Does the character of the water or 
fuel used in any way govern the manner of 
doing above work? If so, please state in what 
particular. 

As far as possible, send with your report 
drawings or sketches, giving dimensions ot 
all special tovuls or devices. 

‘That the committee may be enabled to make 
as complete a report as possible, and one 
analyzing the subject under all conditions, 
they would reqcest members not to contine 
their reports to direct replies to questions, 
but give all information obtainable. 

Please send reports at as early a date as 
convenient to Clem. Hackney, Supt. M. & R. 
S., U. P. Ry., Omaha, Neb. 

Ciem. Hackney. 
A. W. SULLIVAN. 
G. H. Prescorr. 

We have received answers, all more or less 
complete, fromtwelve members, as follows : 

Question No. 1, What, in your opinion, is 
the best method of removing flues? Please 
describe in detail. 

Answer. Four cut-off flues inside of front 
flue sheet. 

‘'wo members say they split forward end 
of flue about 1 in. inside sheet. One mem- 
ber reports that if flues are not badly scaled, 
his practice is to turn down the bead in tire- 
box end and drive them out. If scale has 
formed on them to such an extent as to pre- 
vent their removal readily, tuke out the dry 
pipe, cut off flue end inside of fire-box flue 
sheet, turn down bead on front end, and drive 
flues into the boiler. Five do not give par- 
ticulars. Of the whole number, three re- 
port using a hook cutter, and two report 
using a cutter bar to cut off flue ends. 
Others do not use special tools. Eleven say 
they take flues out through dry pipe opening 
when all are to be faken out, but use one of 
the tube holes in front flue sheet, enlarged 
for the purpose, where only a few (thirty or 
forty) flues are to be removed. One member 
always takes the flues out through an enlarged 
hole near bottom of front flue sheet. 

Question No. 2. Have your ever removed 
flues by aid of a locomotive or other power ? 
If so, please give experience. 

Answer, Mr. Allen Cooke, of the Eastern 
Illinois Railway, says he has removed flues 
with a locomotive, but does not think it 
pays. 

Mr. Wm. Swanston, of the C., St. L. & P. 
Railway, has tried to draw flues through the 
front flue sheet, but without success. 

Mr. Jacob Johann, of the Chicago and 
Atlantic Railway, has used an engine to pull 
out a few flues, but gave it up for the reason 
that it strained the flue sheet, and ground the 
holes outof round. A better way, he thinks, 
when only a few bottom flues are to be taken 
out, is to ream out one hole, about one-eigh'h 
of an inch, and draw the flues with a wind 
lass of two inch round bar iron, to extend 
across front end, and to rest on two of the 
front end studs; in each end of this bar 
should be aone-inch hole for 7’ 3” in. lever, in 
center of bar to be an eye bolt, with chain 


attached ; to use, cut bead, etc., off both ends | 


of flue, and drive it out 6in., attach chain, 
and draw flues out with windlass. 

Mr. Wm. Montgomery, of the P. & R. 
Railway, says he never used a locomotive for 
this purpose, but has witnessed the experi- 
ment and considers it very daugerous, on 
account of liability to break the bridges 
between holes in flue sheet. 
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One other member reports using a windlass, 
but does not describe it. 

Question No. 3. Does the manner in 
which flues are set affect your plan of re- 
moval—if so, how ? 

Answer. Nine members report that the 
manner in which flues are set does not affect 
their plan of removal. 

Mr. Wm. Montgomery, of the P. & R. Rail- 
way, says that putting copper ferrules on fire- 
box end gives some trouble in drawing flues 
through front flue sheet. He sets the flues 
in back end with a tool which enlarges the 
flue and ferrule inside the sheet. 

Mr. Jacob Johann says that in using the 
‘* Prosser expander” the piece left after cut- 
ting off the end is a trifle harder to get out 
of the way. 

Mr. R. C. Blackall, of the D. & H. Canal, 
reports that flues set with the ‘* Prosser ex- 
pander” are more difficult to remove than those 
set with the ‘‘ roller expander” on account of 
shoulder being formed on inside of sheet. 

Question No. 4. What do you consider the 
most economical and thorough way of cleaning 
flues after they have been removed from the 
boiler ? 

Answer. ‘len members report the tum- 
bling barrelas the best means of cleaning 
flues. 

Mr. Wm. Swanston, of the C., St. L. & P. 
tailway reports that for the past 18 months 
he has been using an Otto flue cleaner, manu- 
factured by the Flanders Machine Company, 
and regards it as the best appliance, for the 
purpose, he has seen. 

One member scrapes his flues, but has had 
no experience with any other method. 

Mr. I’. J. Hatswell, of the F. & P. M. Rail- 
way tumbles his tlues in water. 
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the flue holes in back flue sheet a trifle less 
in diameter than flues, and after grinding the 
rust off the end of flues with an emery wheel, 
to drive them into place; flue holes in front 
sheet to be two and one-sixteenth inches in 
diameter for two-inch flues, to allow for light 
copper ferrule. He says, however, that many 
of the engines now on that road have flue 
holes in back sheet 17 inches in diameter ; 
this necessitates swedging down the back ends 
of the flues, and the holes are so badly out of 
round that copper ferrules have to be used in 
order to make a joint 

Mr. J. S. Graham knows of no_ better 
method than rolling front end and rolling and 
beading back end. He uses a roller turned 
to the same taper as the spindle, but reversed, 
so that the large ends of the rollers shall 
come on the inside of sheet when used, insur- 
ing a joint at that point first. 

Mr. Wm. Swanston says the best plan they 
have tried for doing this work is to bore the 
holes in the flue sheet ,'; inch larger in diam- 
eter than the flue, swedge or die the fire-box 
end of flue down ,;'; inch, and braze on a 
copper ring, this to be filed off to a driving 
fit in sheet. On the front end the scale is re- 
moved from flue, and a light copper ring in- 
serted (but not brazed) between sheet and 
flue. Use the roller expander, and bead fire- 
box end. Do not consider it necessary to 
bead front end. 

Mr. Wm. Montgomery reports that they 
have found the best manner of setting flues to 
be as follows: Swedge down fire-box end one- 
sixteenth inch, file the end off bright, and 
put on a copper thimble to bring flue up to 
size; set with Dudgeon expander; then use 
tool to form a groove or enlargement of flue 
just inside sheet, making a joint next the 








TWawks-DBill Cutter 
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Mr. J. S. Graham, of the L. S. & M.S. 
Railway, in speaking of tumbler used by that 
company, says: Tumbler is made of an old 
boiler, lengthened to suit, aud is run at a 
speed of thirty revolutions per minute; can 
clean forty-five to fifty flues at a time, in one 
to two hours. Thinks this form of tumbler 
especially good, as the rivet heads, on inside 
of sheet, find the poor flues by mdenting or 
breaking through the thin spots. 

Mr. Jacob Johaun thinks a few hard clink- 
ers should be put in with the flues, and the 
tumbler speeded just fast enough to carry the 
flues to the top center, letting them drop before 
they pass that point; thinks that the drop 
does the work much more effectually than the 
mere rolling of the flues over each other. 

Question No. 5. What have you found to 
be the best manner of resetting flues ? 

In resetting flues, hardly any two of the 


give method employed by each. 

Answer. Mr. R. C. Blackall says that their 
practice is to anneal both ends of tube, drive 
on swedge to take off bur, and compress ends 
for copper liner, expand with ‘* Prosser tool,” 
bead and calk, then finish lightly with 
Dudgeon roller. 

Mr. W. Woodcock, of the N. J. C. Div. P. 
& R. Railway, uses the Prosser expander, and 
thinks 1t the best, because flues are set out 
between sheets and form a stay; uses the 
Dudgeon roller to set flue out to fit sheet; also 
uses the latter tool for repairs. 

Mr. Allen Cooke says: Drill hole for 2 
flue 2,';'; use copper ferrule to bring diam- 
eter of hole down to 13%’; secure ferrule in 
hole with Prosser expander ; swedge flue ends 
taper for driving fit; expand hot, with man- 
drel to fit flue holes in front end. As fast as 
flues are driven home, expand with Prosser 
expander enough to hold in place until all are 
in; then use expander hard enough to set flue 
out tight, and form coilar inside, so that sheet 
is held between collar and bead ; tap flue with 
ball hammer, and bead with heel tool, being 
careful to always work outwards, working flue 
over copper and making small bead; use 
Dudgeon’s expander lightly to finish with. 
Thinks it pays to bead front ends, as flues 
make a better brace for sheets by doing so. 
Mr. 'T. J. Hatswell uses copper ferrule on 
fire-box end; uses Dudgeon expander, and 
beads flue over the copper; gives no particu- 
lars as to front end. 

Mr. C. W. Mills, of the R. & P. Railway, 
says: Set flues and roll with Dudgeon ex- 
pander. No particulars. 





Mr. John Player, of the C. I. Railway, 
reports that the best manner that they have 
found is to use the copper ferrule, and roll or 
expand with the Dudgeon expander. 

Mr. Jacob Johann says he prefers to hav, 


members do the work exactly alike, and we | 





Flue Crimping Tool 


By Allen Cooke 


water; bead flue on outside of sheet. ‘This 
makes a firm job, and one not likely to be 
loosened by expansion of the flues. 
Mr. Geo. Hackney, of the A. 
Ry., uses copper bushings expanded to fit 
holes in flue sheet, end of flue to be ground 
smooth on emery wheel, placed in a position 
and expanded with roller, only fire-box end 
beaded. 
Mr. G. 


W. Stevens, of the L. S. & M.S. 
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Ry., expands with roller, and flanges with | 


thumb tool. 

Question No. 6. What material 
consider the best for flue ends ? 

Answer. Nine members say that they con- 
sider good soft iron the best material for flue 
ends. 

Two use semi-steel. 

Mr. T. J. Hatswell says: Uses ends of the 
same material as the body of flues. 

Mr. Montgomery says that he thinks that it 
will pay to put ends of good charcoal iron on 
new flues. 

Mr. W. Swanston reports having tried flue 
ends of steel and semui-steel, but without 
much success. 

Question No. 7. 


do 


you 


Have you found it more 


satisfactory to weld or to braze ends to 
flues ? 
Answer. Eleven members report in favor 


of welding ends to flues. 

Mr. Jacob Johann says either welding or 
brazing can be made satisfactory, and he 
thinks there is little difference between the 
two methods: says he knows from actual 
experience that when fitted up, with special 
tools for cutting off, scarfing, and brazing, 
that the brazing can be done much cheaper 
than welding, and always insures a straight 
flue; in brazing much cheaper labor can be 
employed than in welding. The first cost 
of fitting up for brazing would be greater than 
for welding, but thinks that the difference in 
cost of doing the work would more that offset 
this; more flues can be brazed than welded 
per day, with a given number of men. A 
description of special tools used by him for 
brazing is now in possession of your associa- 
tion. 

Mr. W. Swanston says: We only resort 
to brazing when flues are of so poor a quality 
as to give trouble in welding. 

Question No. 8. Does the character of the 
water or fuel used in any way govern the 
manner of doing the above work? If so, 
please state in what particulars. 

Answer. Eightmembers report that neither 
water nor fuel materially affect the manner of 
setting flues. 

Mr. Wm. Swanston thinks, with good soft 
water it would not be necessary to use cop- 
per riugs, and that as good results would be 
obtained by setting flues iron to iron, but 
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with water of that section copper is a de- 
cided improvement. 

Mr. Jacob Johann thinks that flues tight 
with one kind of water and fuel wii! be tight 
with another, but thinks that they may mak: 
a decided difference in the length of tim: 
flues remain tight; says the softer and free: 
from sediment the water is, and the mor 
free from sulphur the coal is, the longer the 
flues will last; thinks also that the length of 
time that the flues will last depends materially 
on the engineer. i 

Mr. Montgomery says that they use th 
Sime engines for both Lard and soft coal, and 
he does not see any especial difference, but 
that the beads on bottom flues burn off faster 
with hard than with soft coal. Uses in son: 
cases castiron ferrules, which he thinks ar 
an advantage; does not think that the quality 
of water affects the method of setting. 

Mr. W. Woodcock uses a ‘‘ Saddlers’ 
patent flue welding machine; the weld is 
made by revolving rolls and it is a very 
simple and effective machine. 

Mr. Allen Cooke sends sketch of crimping 
tool, which find attached. 

Mr. T. J. Hatswell sends blue print of 
Hawk’s Bill for cutting off flues, which pleas 
find attached ; he also gives price of taking 
out welding and resetting one flue by hand 
at 17 cents. 

From the reports furnished, and from our 
own experience, we have reached the follow 
ing conclusions : 

First. The best known method of remoy 
ing flues is to use a cutter bar to cut off flues 
inside of front flue sheet, and turn down bead 
on back end; when all flues are to be take: 
out, take out dry pipe and take flues out 
through dry pipe opening ; when only a few 
flues are to be removed use one of the tube 
holes in front flue sheet enlarged for th: 


purpose. 
Second. Taking all of the circumstance: 
of the case into consideration, do not con 


sider it advantageous or economical to us: 
locomotive or windlass to remove flues. 

Third. The manner in which flues are set 
does somewhat affect the plan of removal, 
but in consideration of the great importance 
of having flues set to give the most efficient 
service in practice, do not think the differ- 
ence enough to be considered a factor. 

Fourth. Consider the tumbling barrel as 
the best known means of cleaning flues. 

Fifth. Know of no better method than 
rolling front end and rolling and beading back 
end, use copper ferrule expanded to fit holes 
in flue. Flue to be placed in position and ex 
panded with roller, do not consider it neces- 
sary to bead front end. 

Sixth. Consider good soft iron the best 
for flue ends 

Seventh. Have had no trouble from either 
brazed or welded flues with proper flue 
welder; have every reason to believe welding 
is cheaper. 

Eighth. Would recommend manner of set- 
ting as explained above for all kinds of water 
or fuel. 

Your committee have not received or pre- 
pared drawings of flue welders or other 
special tools, but feel assured it would prove 
of great advantage to have such gotten up, 
aud that the above subject deserves further 
investigation by the members of this associa- 
tion. Respectfully, 

Crem. HACKNEY, 
Chairman. 
DISCUSSION. 

Mr. Johann—About five or six years ago, 
when I was in charge of the Wabash estab- 
lishment, at our Springfield shops we brazed 
the flues, and at our Fort Wayne shops we 
welded them TI had special machinery at 
the Springfield shops for brazing, and they 
had special machinery at Fort Wayne and the 
Moberly shops for welding. I instructed the 
master mechanics to make a special trial to 
see what the comparative cost was of brazing 
and welding; and to that end I ordered them 
to take 300 flues, just as they came out of the 
boiler, with the scale and everything on, 
which was done at each shop at about the 
same time. They went in to be cleaned off; 
were brought out, trimmed off and brazed. 
If I remember rightly—I am not quite posi- 
tive on the subject—the manipulation of the 
300 flues they welded at each of the shops, at 
the Fort Wayne shop and at the Moberly 
shop, cost somewhere between %24 and %28, 
alltold. The brazing cost between *16 and 
*17. ‘That is as near as [ can remember now. 

Mr. Campbell—I move that the committee 
be retained and continued for another year, 
for the purpose of getting all the figures in 
reference to the brazing and welding of flues. 

The motion was carried. 

Mr. Blackwell—It appears to me, from 
what I have heard of the report of the com- 
mittee on this subject, that information has 
not reached them of the use of the cutter 
used on the inside of the flue, acting the same 
way as a pipe cutter, only reversing it, the 
cutters being on the inside of the pipe in 
stead of the outside. I may state that before 
I left the Northwestern Railroad one of my 
foremen got up an apparatus for effecting this 
purpose, and it worked in the most admirable 
manner 

Mr. Campbell—Is that used by machine 
tool or by hand ? 
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Mr. Blackwell—It was a hand tool. It 
was made to be automatic. It was inserted 
in the tube, aud after a certain number of 
revolutions the tube was cut. 

Mr. Meehan—Mr. President: The method 
if cleaning tubes, I think, is a very import- 
unt one. I see there are several milling ma- 
hines in existence now as compared with the 
ittling machines, and I do not think they 
ire an improvement. I notice that the mill- 
ing machines do not take off the carbon scale 
n the inside of the flue, while they make a 
eautiful job on the outside. We carried out 
some tests on that point, and found the car- 

mn scale on the inside of the flue is very 
ietrimental to the heating qualities. I know 
that there is some coal that leaves that de- 
osit more than other kinds of coal. Our 
al is very bad for that, and I thought per. 
aps it might be overlooked, and that is the 
reason why I wanted to call the attention of 
the members to it. 

Mr. Setchel—There is a question which 
ias interested me somewhat. It is whether it 
s necessary in practice to bead the flues in 
the front end. I know that a great many 
roads never think of doing that; and the 
committee recommend in their report that it 
is unnecessary to do it. I should like very 
much to test the sense of this conventidn as 
to whether, in their opinion, it is necessary. 
In my experience, for thirteen or fourteen 
years, I have been in the habit of only just 
rolling the flue out at the front end, and let- 
ting it stick through the sheet a quarter, 


three-eighths or five-sixteenths of an inch, as | 


ihe case might be, and never have any trouble 
caused by doing that. If that can univer- 
sally be done, it is certainly quite a saving in 
expense. 

Mr. Campbell—I have been doing that for 
the last five years, rolling them out. I do not 
bead them on the front end. I do not have 
any trouble with them at all. 

Mr. Setchel—I move that it be the sense 
of this convention, as a body, that it is un- 
necessary to bead flues in the front end as a 
practice. 

Mr. Lauder—I would like to say just one 
word. There may be some of our younger 
member 1— probably there are not — who 
might think that, if it was a good idea to 
leave the flues beaded at the front end, it 
would also save expense and be a good idea 
to leave them without beading at the back 
end. That has been tried, and it has been 
found that if they are not beaded at the back 
end the mechanical action of the sparks and 
other sharp products of combustion, being 
thrown by the blast against the flue-sheet, 
will strike against that projecting lip, and cut 
away the flue-sheet between the flues. 

Mr. Johann—I do not hardly see that there 
is any necessity for the association expressing 
their preference in that matter. I think that 
after we pass that resolution we will all go 
home, and each one will set his flues about as 
he wants to. 

Mr. Setchel—The gentlemen do not seem 
to understand the object of my motion. The 
idea is simply to get at the opinion of the 
members of this convention. We thought it 
was necessary, for years, to bead flues in the 
front end. There is a large number of the 
leading roads, largely the Pennsylvania Cen- 
tral, especially on the Western lines, none of 
whom I believe bead the flues in the front 
end. I did not introduce this for the pur- 
pose of compelling anybody; that is not the 
idea. Now, the committee say that it is un- 
necessary, and I myself believe that it is en- 
tirely unnecessary. 
sharp competition, when everybody is trying 
to cut his expenses down just as low as pos- 


sible, it seems to me a very great matter if we 


can save $5, $10 or $15 on an engine by not 
beading the front end of the flues. It is 
something important to act upon and to have 
adopted. 

Mr. Briggs—I have had occasion lately to 
renew my flues on account of bulging in the 
boilers, etc., and I have had several inquiries 
made of me as to whether or not it was best to 
bead at the front end. I began to run a bolt 
from one end to the other to draw the sheet 
back, and I have finally concluded that T had 
better bead the front end, and allow the flues 
to act as astay. My practice now is to bead 
about twenty or thirty in the center of the 
boiler ; and I think, as regards strength, that 
beading flues should be just the same—at 
least until we get within about four flues of 
the shell all around. 

Mr. Allen Cook—I fully agree with Mr. 
Briggs as regards beading flues in the front 
end. I doit for a stay. I think it requires 
staying between the flue-sheets as well as any- 
where else. My reason for doing that was 
because the flue-sheet bulged, and, if you are 
going on with your great high pressure that 
they are talking about now-a-days, I think 
they would require staying still more. I bead 
my flues on the front end, thinking it is 
better. 

Mr. Johann—lI wish to rise just to make a 
personal explanation. If the members un- 
derstood me to say that I didn’t believe in 
discussing these matters, I simply didn’t ex- 
press myself clearly. What I meant to say, 
if I didn’t say so, was that I didn’t think it 
was necessary to take a vote on this matter as 
the sense of the meeting. I believe in dis- 
cussing it, but do not see that we want to 





And in these days of | 
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adopt it as the sense of the Association that 


it is best to do this one thing. There are 
generally two or three members that do about 
all the talking. Why? Simply because the 
others don’t get up. 

Mr. Briggs—The opinions of this Associa- 
tion are considered as authority for the 
guidance of others outside of the Associa- 
tion, as well as among its own members, in 
mechanical practice. We want to get some 
idea from the Association in reference to 
beading flues. And we shall try to educate 
the people as to what we think is the best 
plan for putting ina flue. If it isa necessity 
to bead at both ends, let us say yes or no; 
and let it be authoritative: and do not pass it 
over as a common-place affair. To-day there 
is not one man in twenty in this Convention 
that is apparently willing to bead flues at 
each end. I think it is a matter of mechan- 
ical necessity to bead the flues in a large 
boiler at each end, to a certain extent. I do 
not believe it is necessary to go way around 
to the shell of the flue 

Mr. McCrum—My experience in this matter 
has been very similar to that of Mr. Briggs 
and Mr. Cook. When we had smaller boil- 
ers, I used to set a great many of my flues 
by expanding them at the front end, and not 
beading them. After we had larger engines, 
carrying heavy pressure, I experienced some 
| difficulty about the back sheet bulging out 
land drawing the flues through the sheet. 

Jonsequently [ adopted the practice of bead- 
|ing the flues at both ends. I think itisa 
necessity. It may not be necessary to bead 
|entirely around the outside, but while I am 
beading the majority of the flues, I will bead 
them all. 

Mr, Black—It was formerly our custom to 
do just as Mr. Briggs does, but of late years, 
we take the front flue sheet, calk it for three 
or four inches, and set it in; andthe pressure 
|coming against that stays it up. We know 
the sheet is put in straight, the stay or collar 
coming out on the center, in order to stiffen 
the sheet. The other way, we find, is a very 
much better way ; it don’t require any bead- 
ing at all. 

Mr. Lauder—I think the question of the 
necessity of beading flues in large boilers 
rather than surall ones, if it is a necessity, is 
not attributed to the right cause. If the 
flues are set three-quarters of an inch apart, 
there is no more weakness in the sheet in a 
large boiler than in a small one. The flues 
act as stays. The only pressure you get in 
either case is in the space between the flues. 
[ attribute the difficulty to which Mr. Briggs 
alludes entirely to a defective circulation 
of the water. The back head gets over- 
heated, and pulls off the flue, or expands and 
bulges it. I can see no reason, if the water 
expands properly, why there should be any 
more necessity for beading the flues in a 
large boiler than a small one, unless the flues 
are set further apart and give more pressure 
surface between them for the pressure to act 
upon. 1 am well aware that our friends in 
the West are troubled with bad water, bad 
circulation, scales and lots of things that we 
do not have in the East at all. For example, 
we can set flues here and have them run 
fifteen years, and not touch them. It is 
| largely a matter, I think, of locality, of the 
| circumstances that surround the case in the 
| different localities. With good water, most 
janything will do in the way of a fastening 
|for the flue. With bad water, possibly a 
| bead makes it a little more secure. 

Mr. Briggs—I want to set myself right. I 
will admit that if you use the Dudgeon ex- 
pander, it is virtually what you might term 
a part of a bead on each side of the sheet. 
But the question is, Are we simply to roll the 
flue in the front? And the members all 
said here at one time that they thought 
that was sufficient ; and they wanted the sense 
of the association to be recorded as_ be- 
ing in favor of that. That is what I am 
opposed to; but if you use the Dudgeon ex- 
pander, that is all I have got to say. 

Mr. Lauder—I will say that any expander, 
any modern tool for setting locomotive flues, 
will do what seems to me about the same 
thing. The roller does better, and makes a 
better job. I supposed, of course, that in 
setting iron flues, every one used the roller 
or some equally efficient means for setting 
their flues. 

Mr. Ackley—I am in about the same loca- 
tion as onr friend McCrum, only a great deal 
worse, as regards bad water. We have some very 
bad water and very large boilers. We do nothing 
with our front ends but roll them. We have 
never had any trouble with sheets rolling or 
bulging or anything of that kind. We bead 
the back end, and roll the front end. We do 
not keep flues in over five months, on account 
of the boilers filling up with mud. We had 
no trouble at all about it with them for six or 
seven years. Our boilers run over sixty 
inches in diameter, and we have no necessity 
at all for beading them on the front end, 
either in the center or anywhere else. 

Mr. McCrum—What expander do you use ? 

Mr. Ackley—A roller. 

Mr. McCrum—A plain roller ? 

Mr. Ackley—-Yes, sir. 

Mr. Briggs--I would say, in reply to Mr. 





Lauder, that the distance between our flues is 
three-quarters of an inch, which I presume is 
about the usual practice in the West; and in 
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the case of the large boilers that I speak of, 
where the flue sheets were sprung, the boilers 
were comparatively new. Of course the 
back sheets were straight ; they were not con- 
cave. I never have been in the habit of 
concaving flue sheets or having any concave 
flue sheets. [t was the front sheet that you 
concaved, Mr. Black, wasn’t it ? 

Mr. Black—Yes, sir. 

Mr. Briggs—Of course, the method of set- 
ting our flues is with the Dudgeon expander. 

Mr. Hackney—-Which end of the boiler 
do you refer to? 

Mr. Briggs—The back end. 

Mr. Hackney--That shows to me plainly 
that the front end expanded with the roller is 
sufficient for that job, if a beaded end will 
pull out. 

Mr. Stevens—It is our practice to bead the 
flues at both ends, for the simple reason that 
has been set forth by Mr. Briggs and several 
others—strengthening the boiler. I notice 
that in Mr. Lauder’s remarks he said that the 
larger boilers had no more pressure or no 
more load to carry than the smaller ones. If 
he could demonstrate that, it would be one of 
the unique things. 

Mr. Lauder—If I was so understood I am 
very glad Mr. Stevens brought the matter up. 
I will admit that there is more aggregate 
pressure, but there are also more stays in the 
form of flues. There is no more strain on) 
each individual flue, no more pressure to pull 
each individual flue through the sheet in a 
large boiler than there is in a small one, pro- 
vided they are all the same distance apart. 
There is no more danger of a flue pulling | 
through this plate in a large boiler than there | 
is inasmaller one, because there is no more 
strain upon it if the flues are all set three- 
quarters of an inch apart, or the same dis- 
tance apart. I think there is no necessity for 
beading either end as far as strength goes. 

Mr. Briggs—I would like to ask Mr. 
McCrum if he did not always observe that 
when his back flue-sheets left the flues the 
beads had either been broken off or been 
worn off by abrasion ? 

Mr. McCrum—Yes, sir; it was usually 
when the flues had had considerable wear, 
and the beads had become somewhat weak- 
ened, 

Mr. Miles—I think it is very important 
that we should record our vote upon this 
question. There is one point that has been 
overlooked in the discussion. It is this: 
The difference of expansion in the boiler 
shell and the tube. Some of the members 
have stated that they bead the front end of 
the front tube-sheet in order to stay the 
I think if they beaded these fines 


boiler. 
when they were cold, that when the boiler 
was fired up the tubes would not be very 
much of a stay; because with fire through 
them and hot water around them there would 
not be very much stay to the boiler right 
there. But as some of the members think 
that front ends of the tubes need not be 
beaded, and others think that they do need to 
be; and as some may think that if they 
wanted to stay the boiler they might bead the 
flues a certain distance, and not bead others; 
and as Mr. Hackney has stated that the front 
end of some pulled out—it seems to me that, 
for the guidance of those who choose to take 
any guidance, we should vote upon the secre- 
tary’s motion. 

Mr. McKenzie—Some years ago we had 
considerable experience in the matter of bead- 
ing tubes on the Kansas City & Union Pacitic 
Road. We were, at that time, like Mr. 
McCrum and Mr. Hackney and _ others, 
troubled with very bad water; and we found 
it was almost an impossibility to keep the 
flues from leaking in the front end of the 
boiler. Our practice at that time was to roll 
the flues in the front end and bead them in 
the back end with a copper ferrule. I said 
to our boiler maker that we would try some 
other method, and suggested that we bead 
them on the front end. We did so, and put 
the engine under test with another one, both 
engines having their flues put in at the same 
time. They were put on the division about 
400 miles west of Kansas City. The engine 
that had the flues beaded in the front end 
never gave us any trouble, while the one 
that was nct beaded was continually leaking 
I do not believe the engine had made 400 
miles before the flues had to be tinkered. It 
may have been that we did not know how to 
put the flues in with the roller expander, but 
we were very carefulabout it, and I think we 
rolled them as well as it could be done. I 
think the majority of the Western men will 
say that the flues should be beaded on the 
front end. So far as the staying of the flues 
is concerned, I apprehend that the tempera- 
ture of the water would regulate that some- 
what, and the center of the boiler would ex- 
pand about as much as the flues; so that the 
staying of the flues would not amount to 
anything. 

Mr. Collier —It has been our custom in the 
South, and more especially on the roads with 
which I have been connected for twenty. six 
years, to roll our flues at both ends. We 
never-have had any trouble with them. It is 
the sense of this convention that it is useless 
to roll the flues on the front flue-sheets —— 

Mr. Setchel (interrupting)—-The recom- 
mendation of the committee was that 1t was 
not necessary to bead, not that it was not 





necessary to roll them, and that was my 
motion, 

Mr. Collier (resuming)—If rolling alone 
will answer in the front flue-sheet, then it isa 
question of economy not to bead. I have 
never failed to bead, and always had good re- 
sults from it; I never had any flues pull 
through, and never had any flue -sheets 


| crack. 


The President—The motion is that it is the 
sense of this meeting that it is not necessary 
to bead flues at the front of the smoke-box. 

Mr. Campbell—TI call for the ayes and nays. 

Mr. Gentlee—It is the practice on the road 
with which I am connected, and has been for 
years, to bead the flues at both ends. Our 
master mechanic is not present at this meet- 
ing. I cannot say that I fully agree with 
him, and, under the circumstances, I would 
like to be excused from voting. Understand 
me that we bead our flues there exclusively. 

Mr. Blackwell—I move to amend by adding 
the words ‘When good water is used.” It 
makes a great difference apparently. 

Mr. Stevens——I would like to ask you what 
good water is ? 


Mr. Blackwell—I should call water good if 


| you could run six weeks or two months with- 


out washing out your boiler. I should call 
that very good water. 

Mr. Lauder—I hope Mr. Blackwell won't 
insist upon that amendment, because we have 
evidence here from gentlemen that are con- 
nected with roads which have as bad water as 
there is in this country that they do not’ bead 
their flues, and we have evidence from roads 
that do have good water that they do not 
bead them. You might say that all roads east 
of the Hudson River should be excluded 
from voting on this question. I will agree to 
that. We are not much interested in it. It 
don’t make much difference to us. 

Mr. Blackwell—I will withdraw my amend- 
ment. 

The President—Those in favor of the mo- 
tion that, in the sense of this meeting, it is 
not necessary to bead over flues at the smoke- 
box tube-sheet will please manifest it. 

Forty-six members believed that it was not 


| necessary, and twenty-nine that it was. 
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LETTERS FROM PRACTICAL MEN, 


Universal Tablé for Lathe Change Gears 
for Screw Cutting, 


Editor American Machinist : 


Your correspondent, whose letter you refer 
to me, can use the table I gave for the change 
gears for screw cutting for practical pitches as 
follows : 

‘Take a list of the change gears the lathe 
has, and arrange them in a horizontal line at 
the head of the table, and put the same list in 
a vertical line at the left-hand end of the table 
as below. 

At the same time, if practical pitches are 
wanted, fill in all the numbers in the left- 
hand column; then put in the threads per 
inch (which [have in the accompanying table 
put down as 3 for the coarsest); put in the 
row of threes, then the row of 3}, then a row 
of 35, and so on, and then put down the pitch 
of the lead screws, the first pitch of lead 
screw being 3, because the coarsest thread the 
table is for is 3 per inch. 

You will see that the table makes itself, as 
there is no calculating wiatever to do. 


Number of teeth tn the wheel that is to go on 
the lithe stud. 


S 
Ae 12 16 20 24 28 32 
~ 12/3 3 3 3 3 3 
~ ‘ 21 21 21 1 21 Q1 
x 13 34 34 34 3} 34 3f 
» 14 3} 34 34 34 34 3} 
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Pitch of the lead screw, 


All your correspondent has to do, there- 
fore, is to make such a table, and he can at 


| once find the wheels for any pitch. It is quite 





6 

true that these may not be the only wheels in | 
i 

the set that will cut the required pitch, but 


that is of no consequence, as the table gives 
wheels that will cut it. 





But if other wheels than those given by the | 
table are required to be used, they can be | 
found from the table as follows: | 

Take a case in which aman wants to cut, | 


> 


say, 34, the pitch of lead screw being 3, and 


| 


the table gives 
share 12 


Teeth for wheel to go on lathe stud | 

Teeth for wheel to go on lead screw...... 14 

° ° ‘ | 

Then take this fraction and multiply it by | 

2 (1% x 2 34), and 24 and 28 the 
wheels. 

Those who wish to verify the table can 


are 


easily do so. Suppose, for example, a lead 

screw has a pitch of 4, and you want to cut 

11, and you put both into quarters in this 

way : 

In the pitch of the lead screw there are 16 
quarters. 

In the thread to be cut there are 17 quarters. 

And 16 and 17 vre the wheels given in the 
table. 

No error can arise as to which wheel is to 
go on the stud and which on the lead screw, 
because the wheel found at the head of the 
table is in all cases the one to go on the head 
of the lathe, and that found at the left-hand 
end of the table is the one to go on the lead 
screw, which is at the left-hand end of the 
lathe. 

While on this subject, I may remark that 
this subject of thread cutting is a very inter- 
esting one, and in some of its aspects is not as 
well understood by many as it is desirable 
that it should be. 
I have devised was pronounced by one of 


A universal table such as 


your correspondents, a vear or two ago, to be 
an impossibility, and [ have seen shapes of 
tools given for screw cutting that it would be 
the 
workman to cut a proper thread with. 


quite impracticable with most expert 

The origination of an accurately-shaped 
thread is as nice a mechanical problem as I 
know of, and I have seen it stated several 
times in print that Whitworth originated the 
round tops and 
threads with 


bottoms of his standard 


a file. There is, however, a 
method of originating threads that is abso- 
lutely accurate, and that corrects and proves 
itself, let the shape of the thread be what it 
may, and on this subject I hope to find time 
to send you a further communication. 


JosHua Rose. 


Grinding Machines, 
Editor American Machinist : 


In the Amertoan Macuinist, July 3, isa 
description, by Joshua Rose, of a machine 
for grinding rolls, which he states is intended 
for a part of a new book to be published, on 
‘* Modern Machine Shop Practice.” 

I hope Mr. Rose will pardon me for mak- 
ing a few critical suggestions, as I do not 
make them in a fault-finding spirit. He un- 
doubtedly wishes to make his book a reliable 
source of information, and as such, I think, 
his ‘‘ grinding lathe” could not be recom- 
mended for accurate work. 

A few timely suggestions may be beneficial 
to the author, as well as to the reader of the 
prospective book. 

In the first place, I think that the statement 
‘that the truth of the roll does not depend 
upon the truth of the guideways along which 
the carriage traverses,” 
tical test. 


carriage, instead of providing means of do- 


will not stand a prac- 
In the second place, the swinging 
ing accurate work with a poor machine, is 


an absolute source of weakness and _ inac- 
curacy. 

In what I suppose is meant for Fig. 1,* the 
swinging carriage is shown suspended on cir- 
the 
for 


If the journal bearings | 


cular bearings, and in Figs. 2 and 3 


upper support seems to be intended 
knife-edge bearings. 
are used, there will be more or less frictional | 
the inertia of the 


swinging carriage, and in proportion to this 


resistance in addition to 





resistance the swinging carriage will act as | 
the 
directly by the sliding carriage. 


though emery wheels were supported | 


This would 


* The diagrams here referred to will be found in 
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require the carriageways to be parallel with 
the axis of the roll to do good work. It is 
true, as stated, that if the roll is out of line 
even as much as ,',"’ in a vertical plane—one 


|end higher than the other—it will not affect 


the accuracy of the result very much; but it 
willsome. But if the roll is out of line ina 
horizontal plane, the difference in diameter 
will be equal to twice the amount it is out 
of line with the ways. 

On the other hand, if the swinging car- 
riage is suspended on knife edges, and the 
resistance to swinging reduced to the least 
possible amount, then the roll will ‘‘ act as a 
guide” to conduct the wheels wherever the 
irregularity of the roll may carry them. If 
the roll, at any point, rotates eccentrically it 
will impart a reciprocating motion to the 
swinging carriage, causing the roll to be 
ground first on the ‘‘ high side” and then the 
momentum of the swinging mass will cause 
the other wheel to dig into the ‘* low side” — 
just what is not wanted—unless the roll be 
rotated quite slowly. 

In regard to the manner of driving the 
emery wheels, as shown in Fig 2, nothing 
has been said; but it can be plainly seen 
that the action of the belt would be to draw 
the swinging carriage to one side or the other, 
according to the direction it was running. 
Of course this could not be allowed under 
any circumstances whatever. 

Again, in order to have a roll run true 
when finished, its journals, as well as its 
body, should be ground true, and all this 
grinding should be done on the same centers 
to insure concentricity. The reason of this 
is self-evident, and further explanations are 
unnecessary. In consideration of this fact 
the unmechanical method of taking the roll 
from the turning lathe and grinding it with 
its untrue ‘‘ journals resting in the bearings 
B&B” needs no further attention to show the 
incorrectness. How the journals are to be 
ground has not been explained. 

There are grinding machines in the market 
for doing such work accurately, though but 
one emery wheel is used. The accuracy of 
the work produced is not affected by the 
wear of the wheel in these machines. There 
is no advantage in using two emery wheels, 
except that the work can be done in a shorter 


time than it can with one wheel. 
C. A. Smita. 
Pawtucket, R. I. 


Concerning That ** Air Trap—Unequal 
Shrinkage in Duplicate Castings, 


Editor American Machinist: 


F. B. Rice asks, through the AMERICAN 
Macuinist of July 10th, for an additional 
explanation about the ‘‘ air trap.” I cannot 
answer the question, although it seems less 
mysterious than the condition which follows, 
that is, when the water enters the vertical 
pipe and stands on a column of air, why they 
do not change places? I believe the physi- 
cists have some explanation for this, but that 
only brings us one step nearer the unknow- 
able, which we always come to sooner or 
later in any train of reasoning. 

This brings to mind two examples given in 
a lecture forty years ago by Dr. J. F. Boyn- 


ton. He said: ‘* Why is the silver white and 
the gold yellow? Oh, that is easily ex- 
plained. ‘ The silver reflects the white light 


and the gold the yellow.’ Yes; but ‘why 
does the one reflect the one and the other the 
other?’ Again, *‘ What makes the watch go'? 
Oh, no; the un- 
tempered watch spring would not make it go; 


Oh, yes; but what is the 


The mainspring, of course.’ 


it’s the temper. 
temper?” 

Mr. West, in his comments regarding the 
statements I made in regard to unequal con- 
the 
ground that the irons being poor was why the 
castings did not shrink, while I taks the 
ground that because the castings were pre- 


traction in duplicate castings, takes 


vented from shrinking the iron was drawn 
apart and made porous, and that the castings 
were prevented from shrinking by the tight 
fit on the core-bars. As these things re- 
peated themselves day after day, and ceased 


when we used all small core-bars, it would 


seem that the weight of evidence was in favor 


of the explanation I gave, 
the article above cited. | 


Joun E. Sweet. 





MACHINIST 


Smoke Stacks, 
Editor American Machinist: 


I have received from Charles H. Fitch, of 
New Haven, the following in reference to my 
contribution, June 19, on the above named 
subject. I think it will be of interest to 
others : 

‘‘ Having read with profit many of your 
writings, it affords me pleasure to contribute 
a suggestion as to the matter of chimneys 
cited in the AMERICAN MacuiInistT. 





“*You may have noticed how two candle 
flames placed near together will incline toward 
each other. With four or more it would be as 
in sketch. 

‘Draft is practically due to a couple or 
leverage, the body of light heated gas being 
on one side of the invisible fulcrum and the 
body of cool heavy air on the other. The 
tendency to rise will be strongest where the 
gas is hottest and over a battery of boilers in 
a row with furnaces all fired, the hottest point 
will be in the middle, the ends having each a 
‘¢cool side” because constantly radiating 
away heat without return upon the outer side. 

‘‘The tendency to produce a draft by ris- 
ing gas is then strongest in the middle, and 
just as soon as the central stack begins to fill 
with hot air its advantage increases just as 
though an increasing force were applied to a 
lever. The stacks at the sides may then be as 
high as the skies, but they are full of heavy 
air with nothing to displace it. Their height 
is unavailing because the draft must be started 
at the bottom before the top draft can be 
reached, and after it is started, as it must be 
over the hottest space offering an upward 
escape from the furnaces, the probability is 
that there would be a considerable down cur- 
rent through the side stacks diluting the gas 
ascending in the central stack. 

‘“‘Tt might be that if only the side stacks 
were available, so powerful a draft could be 
obtained through their greater height, that 
when the central stack was uncovered its 
draft might be neutralized. It seems, however, 
in the case you cite that the side drafts once 
created were not strong enough to hold their 
own against the draft through the larger 
chimney over the hotter part of the furnace, 
and the advantage of leverage being once 
established the side stacks were again re- 
duced to the condition of tall-tower cold air 
boxes. 

‘* This explanation satisfies my mind, and I 
think it may be of interest to yours. 

‘*Rosert E. Masters.” 
i 


An ** Odd Lot.” 


By S. W. GoopyeEar. 


I presume that most of your readers have 


sometimes, probably many times, found 
among the ‘‘odd lots,” the scraps and bits, 
odds and ends which accumulate in shops, 
So, 


in matters of information relating to mechan- 


many things which came quite handy. 


ical operations and methods, there is much of 
value in the ‘‘ odd lots” of knowledge which 
lie around loose among practical men, and do 
not come to the notice of the average reader. 
That the AmMertcaAN Macarnist, with its ex- 
ample so well followed by some other jour- 
nals, has done the public a great benefit by 
inviting workers to state, in their own way, 
how many things are done, and why—as they 
understand the reason 
all. 


some worker, or from many of them, are 


must be apparent to 
In every issue, from the ‘* odd lot” of 


items of information which would have been 
sought in vain a few years since, at least, so 
far as finding them in print was concerned. 
Having chosen the above odd title, whether 
I shall be able to select from my ‘‘ odd lot” 
any scraps of information either new or use- 
ful to 
Among the articles I have read descriptive of 


your readers, remains to be seen. 


methods for coiling spiral springs, I have no- 
ticed always an apparent recognition of the 
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idea that an arbor, around which the spring 
was to be coiled, constituted an important, if 
not necessary part of the outfit. The most 
simple method of coiling spiral springs on an 
arbor is too well known to need description ; 
but there are methods in which no arbors are 
used, and springs are made in which the use 
of an arbor inside, in the ordinary way, is 
precluded by lack of space for an arbor of 
sufficient size to stand the strain. 

In a recent issue of the AMERICAN MaAcuin- 
Ist is a description of means for making long 
spiral springs, in which an arbor is to be 
used. Why not leave out the arbor, and 
make ‘‘ wheels” (rolls) do the coiling with- 
out using three rolls instead of two? The 
principle is precisely that to be seen in use 
in the machine for forming stove-pipe, by 
which a flat sheet, or strip, corresponding to 
the straight wire for a spiral spring, is made 
to assume cylindrical shape, and by changing 
the relative distance of the three rolls from 
each other, a wide range of diameter can be 
made. For coiling spiral springs this princi- 
ple is valuable, the diameter of coil and pitch 
being regulated by the distance and angle of 
the rolls; and, in the case of some conical 
springs, both double and single cones, ma- 
chines are used which automatically increase 
or diminish the distance of rolls and resulting 
curvature of the wire as it is fed in, thus 
shaping the spring as accurately as though 
coiled on an arbor, and some of this class of 
machines cut the spring off when completed. 
This plan, however, as well as the arbor coil- 
ing plan, implies space within. 

To coil spiral springs, long or short, with- 
out an arbor, there are needed a pair of rolls 
to feed the wire ; a tube, or guide, extending 
from the rolls to a block of steel, or die, 
which has in it an open hole of the size to 
which the outer diameter of the spring is to 
be made; a hole of the size of the wire to 
pass through one side of this block, or die, 
and intersecting the chamber in the block— 
the die proper—at right angles, or at such 
other angle as the style of spring requires. 
This hole—through which the wire will be 
pushed into the die continuously by the feed 
rolls as it passes through the tube or guide 
referred to—must be just the diameter of the 
wire to be coiled above the bottom wall of 
the die, as it lies in a fixed position, with the 
axis of the hole constituting the die parallel, 
or approximately parallel with the axes of the 
feed rolls. 

There is only left now to describe means 
for making the end of the wire, as it is pushed 
in by the feed rolls through the hole in the 
guide, and into and through the hole in the 
side of the die, which two holes make a con- 
tinuous guide, and must fit the wire; take 
upon itself such angle, such spiral inclinations 
as are required to produce the desired pitch. 
Here is opportunity for much ingenuity, and 
the ringing of many changes on this simplest 
machine imaginable. he chamber may be 
The 


chamber may have fixed concentrically within 


spirally grooved to the desired pitch. 


its plain walls an arbor spirally grooved, or 
threaded, to fix the pitch, the grooves being 
of such depth as to admit the wire. 

For close springs nothing is needed but a 
spiral wedge at the bottom of the die, the 
edge of the wedge beginning just where the 
end of the to-be-coiled wire commences to 
run against the back side of the chamber, and 
the base terminating just above the wire at 
the front of the die, the base of the wedge 
being no thicker than the diameter of the 
wire. This spiral wedge, I have called it, 
may be formed on the end ofa piece fitting 
the back part of chamber or forming die, and 
held in position to close all that part of the 
of the 
With this last described arrangement, and 


chamber back of the entrance wire. 
feeding the wire in at right angles with the 
of the 
quired may be 


die, a spring of any length re- 
The 


To makea 


axis 
coiled with an arbor. 
spring thus made will be close. 
close spring closer than close, that is, so that 
the respective coils each crowd against, and 
are crowded against by their neighbors in turn, 
to an extent which makes the initial resist- 
ance to extension much greater than in the 
case with a close spring coiled in the ordi- 
nary way, simply requires that the thickness 





of the wedge back of the entrance of the wire 
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ba reduced, and that the wire be pushed into 
the die at angle inclined toward the wedge, 


the die being set at an angle to meet the re- | 


juirement by being ‘‘slewed around,” its 
ypen end from which the coiled spring is to 
emerge being thrown toward the line of axes 
if the feed rolls. 
that the wire may be curved with a slight 


In this way it will be seen 


ingle of inclination, but be forced in assum- 


ug its position of spirality to a greater in- | 
lination, thus gaining great initial sustain- | 


lng power. 

Of course this principle is susceptible of 
being incorporated with machinery for cut- 
ting automatically to any length required. It 
is one of the cases where metal is made to go 
just where it is wanted, because it cannot get 
anywhere else. There are jobs attempted in 
this is not the 
bending a piece of iron at right angles, say to 


which rule. For instance, 


make a square band, and to preserve square | 


full corners inside and outside. How many 
blacksmiths and amateurs have 
one of the most difficult of operations: Heat- 
ing and upsetting before bending; upsetting 
after bending ; 
lessen the size at each side of the bend, and 
And 


sometimes a little search in the scrap—the odd 


a wasting away of material to 
a round corner resulting after all? 
lot—of a smithy would disclose the fact that 


many failures have been made. 
At the risk of wounding the sensibilities of 


those who sneer at the record of how ‘* Jim 


Done It,” in many of his successful opera- 
I will state how 
At the point where the square 


tions, I saw Mike make a 
square corner. 


bend was wanted, he took a heat, and with 


his chisel cut perhaps three quarters through | 


the bar of iron, and bent it at right angles. 


Now, selecting a piece of square iron of | 
suitable size, he partly cut from it a piece a | 
little longer than the gash described as having | 
been cut in the other piece, and leaving it | 


hanging to the bar for convenience in hand- 
ling he took a ‘‘ separate heat” on the pieces 
and welded the square piece into the gash in 
the outside corner. With it ‘‘ stuck,” the 
bar was removed by a turn of the wrist, or 


cut off with the chisel, and the ends of the | 
welded-in-corner-piece projecting a little at | 


each side, were hammered down even with 
the stock into which it was welded. 

By the way, Jim said to me the other day 
as I stopped for a few minutes chat with him, 


while he was dressing over and hardening a | 


diamond point lathe tool: ‘* I made a thread 


tool a few days ago, from that steel, with | 


which twenty-five steel screws 12 diameter, 


and }” long, 14 to the inch, were roughed out 


and cut to a flnish without regrinding the | 


tool.” Said I: ‘*Good steel. You don’t 
heat very hot for hardening I see.” 


Jim: ‘ That’s just the point. 


found this | 


Said | 
The steel that | 
stands so well won't stand a high heat.” I} 
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| Core Oven with Rotating Back. 
| By Tuomas WATHEY. 


| The sketches herewith represent the con- 
struction of a core oven, four feet diameter 
useful for small 


and six feet high—a size 


cores. Fig. 1 shows side view of oven, Fig. 
2a section; Fig. 3 is section and plan above 
shelves, and also through tiring door above 
grate. Fig. 4 shows full shelf. 

In the engravings, @ is the shaft, which is 


1 


| 
|made of 2}- L 


| inch pipe; 4 shows the shelves, 
|movable on shaft; ¢ is cast-iron collar, on 
which shaft turns, the collars being secured 
by set screws. The bottom shelf d is cast 
solid between the circular ribs, with an open- 
ing around hub, the shaft resting on framing. 
this is shown 
other half. The 


is shown at f; an angle 


The second shelf is shown atc; 
half turned 


bottom framing 


over on the 


is shown cast around fire-box, on which the 
The 
shown at g; this frame extends from front to 


brickwork rests. upper stop-frame is 


| back wall, and serves to keep the shaft in po- 


2 











t 








Core OVEN 


afterwards saw the designated threads at the | 


end of twenty-five steel shafts and found 
them as Jim described. They were well cut 
and smooth, and the 
showed me the tool as left by the job. It 
looked all right to cut as many more. 

Among other things which have come into 
the ‘‘odd lot’’ of information to be found in 


man who cut them 


a reference to 
As 


there is in the same paragraph a reference to 


your paper, is to be found 


‘‘rolling friction,” which puzzles me. 


‘“‘rubbing or sliding friction,” 
for resisting abrasion, and it is plain that the 
use of the term was made intentionally, and 
understandingly from this, which I quote; 


‘Tt is now clear that any inference obtained | 


from experiment rolling friction between 


metals, will not apply to sliding friction.’ 


’ 


[am led toask. How does ‘‘the rolling of 
steel tires on steel rails” furnish the slightest 
ground for drawing au infernce that thereby 
a test of the ‘‘ frictional resistance, or power 
steel has been 


of resisting abrasion” of 


made? In the rolling of a wheel on a plain 
surface there is no friction. If in the aggre- 
the 


time when there is a sliding friction, as well 


gate of wear on wheels and rails covering 


as when there is the continuously-changing- 
In-position-crushing-force at work, steel has 
been found better than iron, that is a point 
gained; but is not the term ‘rolling fric- 
tion” a misnomer? When the wheels roll 
there is no friction. When they do not roll, 
but slide, there is ‘‘ sliding friction,” just as 
truly as between ‘‘ cross-head and slide bar,” 


to ** power |} 


jsition. The round dumping grate is shown 
jat i; this turns ona framing, bricked in the 


wall. The arm /) is attached to slide, and is 


}used to shake the grate, or to open hole in 


grate by being pulled out. The ash-pit door 


has a long slot, cast in the upper part of 


door frame; the frame moves in this 
slot. 
pass up centrally. 

The 


with a series of small doors, thereby not los- 


grate 


The arch J is to compel the smoke to 


idea is to have an accessible oven 


ing much heat when putting in and pulling 


out cores. The number of doors is purely a 
matter of taste, as three may suit some, while 
others may want more. In the sketch seven 


|doors are seen. It is a little more work to 
put them on at first, but in the end I think it 


is the most economical. It will hold a large 


number of cores, will use but little fuel, take 
up but little space (put it up in a corner 

and by using hard coal or coke, it will re- 
quire but little attention, and will run over 
night by using damper in chimney and drafts 
in doors. The bottom shelf, resting on solid 
framing, can be used for drying ladles, or 
for 


is unex- 


(by laying over one-half of second shelf 
but for 





large cores ; small ones it 


| celled. 


| ‘The shelves can be cast upon sand, with a 


sleeve under them, about five or six inches 
long (not shown in the drawing), as it will 
lessen the vibration as the shelyes are being 


‘turned around, 
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Cable Railroad in Brooklyn. 


aa : 


road we have previously referred to, has ob- 


Mathesius, whose system of cable 


tained a franchise for a road from Wall Street 
Perry, Brooklyn, to the top of the hill on 


Montague street. This covers private prop- 


erty belonging to Henry E. Pierpont. This 
is about one-third the distance from Wall 


Street Ferry to City Hall. 
been organized to build a cable road on Mr. 


A company has 
Mathesius’ plans from Wall Street Ferry to 
City Hall, Brooklyn. 
Sp + - 
The manufacturer who wishes everything 
done as he would do it himself will be fre- 


He 


will frequently change men in hope of finding 


quently disappointed in the men he hires. 


just the man he wants, but the better way 
would be to employ the time lost in changing 
men by training one man gradually up to the 


work. 














\AG [ A/ 
Cnet, 
Fig. 4 


Roratina Back. 


The machinist who can invariably make a 
fit with a certain pair of calipers to which he 
is accustomed is apt to be ‘‘ completely at 
sea’ when he is obliged to use a strange tool. 
There is a peculiar ‘‘ feel” to the old tool 


which tells when the work is right. 
cy ms oD 


The Evening Post of in its 


natural element when it is telling workmen 


this city is 
what they should not do. Recently, how- 
ever, it departed from the even crankiness of 
its way to tell workmen what they should do. 
Then it 
things it advised workmen to 


made a mess of it. Among other 


** encourage 
employers to try the profit sharing and simi- 
‘This is most preposterous. 
start the 


lar experiments.” 


The only way to ‘ encouraging ”’ 
programme is to let employers know what 
they want. Imagine fora moment a delega- 
tion of workmen calling upon their employer 
and soberly asking him to dividea percentage 
If he should not 
them out of 


average 


of his profits among them. 


suddenly *‘ encourage ” to get 


his office he would not rank as an 


businessman. Weadvyise the vst to stick right 
to advising workmen what not to do 
no danger of any of them following its ad- 
vice), because when it gets to suggesting 
positive labor action there is danger that it 
its limited and 


will revolt 


select constituency of readers, 


cause a among 


| $3 a week. 





there is | 
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David Brooks was manager of a Pittsburgh 
railroad office, when a boy named Andrew 
Carnegie was a messenger in it at a salary of 
The boy had just arrived with 
Scotland, the 
That was a very little 


mother from 
birth. 
more than thirty-six years ago, yet to-day he 


his father and 
land of his 
is to day the famous millionaire ironmonger 
of Pittsburgh Andrew Carnegie has said: 
‘** T owe my rise in life toa game of checkers.” 
I will explain to you what that remark means. 
Che elder Carnegie was a moulder in a pot- 
tery. Like many Scotchmen, he was exceed- 
Pitts- 
burgh at that time was a well-known ale- 


ingly fond of playing checkers. In 


house, in one room of which those who 
loved to play checkers were wont to assemble. 
Among them were Carnegie and Brooks, and 
in this way the two men beaame acquainted. 
Carnegie’s son also came there at times with 
David Brooks’ 
the 


not 


his father, and he, too, tested 


at draughts. One day elder 


did 


** Send him down 


powers 
Carnegie remarked that he know 
what to do with his son. 
to my office and [ will make a messenger boy 
of him,” said Mr. Brooks. The next day he 
began his new employment. The lad was in- 
telligent and industrious. Manager Brooks 
had an old telegraph instrument fitted up in 
the office, and when the messenger-boys were 


not engaged he showed them on this how to 


tick out the Morse alphabet. With this in- 
struction young Carnegie soon become a skill- 


at that 
Pennsylvania 


Scott was 
the 
He had a telegraph 


ful operator. Thomas A. 
time Superintendent of 
Railroad in Pittsburgh. 
instrument rigged up in his office and wanted 
some one to manipulate the key. Manager 
Brooks recommended young Carnegie, and he 
was employed. He showed such aptitude in 
managing the movement of trains by telegraph 
that he was transferred to the Superinten- 
dent’s office in Altoona. There he continued 
to attract the attention of Thomas A. Scott, 
and was rapidly pushed along. He was given 
opportunities to engage in some coal and oil 
speculations that were successful, and after- 
wards made money from the first sleeping 
cars that were built.— Philadelphia Neus. 
ey - 


It is said the making of tin plate is to be 
Hubbard, Ohio. The black 
plates will be imported from Wales. With a 
proper tariff, the rolling of plates, as well as 


tried again at 


the tinning, could be done in this country. 
a 

The Philadelphia Call says: ‘‘ The output 
of a Swiss watchmaker is forty watches a 
year ; of a United States mechanic, 150, and 
the American earns in his skilled line of labor 
three times as much as his Swiss competitor.” 

——— +e — 


The building of railroad cars and locomo- 
tives is a much better business than it was 
last year. Most car shops are well supplied 
with orders, and the demand for locomotives 
is twice as good as it was a year ago. 

Se 

In our last week’s issue we credited an item 
on liquid fuel burners to the Sanitary World, 
where we found it, supposing it to be original 
with them. We have since discovered that it 
was part of an editorial in the /ron Age, of 
April 22. 


proper credit when copying, we should never 


If newspapers would aiways give 


be led into such an error. 
- 

Experts expend a good deal of unnecessary 
time in attempting to show that steam users 
do not know the most economical fuel to use. 
As a matter of fact, steam users know a good 
deal more about this than experts do, and it 
may be depended upon that in any given lo- 
cality they will be found using the fuel that 
What 


most 


costs the least money is wanted is to 


know how to make the economical use 
of the available fuel in any particular locality. 
But this is something that figures alone will 
not show. 
pe —_— 
The principal streets of Chicago have been 
cleared of telegraph poles, and it is said that 


the various companies find that their wires 


work much better underground than over- 
head. Inu New York there has been a great 
deal of talk about putting wires underground, 


but no action, 
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| upon that power. 


AMERICAN 
Water Power Unreliable. 


The unreliable character of water power 
in this country is making itself more ap- 
parent every year. When the power of a 
stream is utilized to anything near its ordi- 
nary capacity a shortage of water is liable to 
occur at any time and cause some of the 
wheels to stop turning, frequently inflicting 
serious loss upon the industries depending 
In the older portion of 
this country most available water powers are 
utilized, and the usual charges for such power 
with all its fickleness are not enough lower 
than the cost of steam to warrant many new 
enterprises in adopting it. In the territories 
and newly settled parts of the country where 
water powers are but little utilized they will 
be cheap enough for years to come. 

One of the most steady and reliable powers 
was supposed to be the falls of St. Anthony 
at Minneapolis. It has been mostly used by 
the flour mills of that city. Last winter the 
water become low and remained so for several 
weeks. of the mills were thus com- 
pelled to be idle, either wholly or part of the 
time, when the demand for flour was good. 
Those mills having steam engines took the 
benefit of the trade, while others suffered 
loss. Several of the Minneapolis mills have 
put in steam engines to use when the water 


Some 


runs low. 

The power that always can be relied upon 
is that furnished by steam. When stoppages 
by drouths and freshets or by freezing are 
taken into account it will often be found that 
steam is also cheaper than water. 


-—_>- - 


A contemporary notes that a large Troy 
stove manufactory is about to start branch 
works in Chicago because they are troubled 
with strikes at home. We have heard some- 
where that Chicago had a few strikes since 
Perhaps, 
however, these were exceptional. Can it be 
that Chicago is the industrial Mecca where 
labor troubles have no place? We 
would have thought it. 


the snow melted away last spring. 


never 


tid aaaameen 


| Cutting Down Railroad Shop Expenses. 





We frequently hear railroad management 
commended for cutting down shop expenses 
by getting their work done with fewer men 
or by working short time. It seems to be 
taken without much question that this is an 
actual saving to the extent indicated by the 
pay roll, but there is ordinarily a good deal 
such a conclusion. Com- 
mendation would oftener be to the point if it 
was because with the same amount of help, 
and full time, the rolling stock was kept in a 
better state of efficiency; or even that more 
help was employed to that end. 


of delusion in 


In this as in 
most other matters, a thing is not cheap 
simply because it costs but little money. 
This curtailing of shop expenses is seldom 
recommended, or believed to be for the best 
of the the 
management. The edict goes out from those 


interests road, by mechanical 
who know little or nothing of the needs of 
the case, and very commonly against the 
This course 
has a hundred times turned out disastrously, 


protests of those who do know. 


but it has an immediate effect on the financial 
showing. It may crowd up stock a point or 
two, which is frequently the chief end of 
By 
accidents result from a general running down 


railroad management. and by, when 
of machinery, they can be conveniently laid 
to Providential interposition, or some other 
the 


general deterioration demands extraordinary 


equally reasonable agency. Or, when 
expenditures, the need of economical financial 
showing may have passed ; it may be desira- 
ble to show quite the contrary. 


of Wall 


The require- 


ments street sometimes demand 
this. 

The number of roads in connection with 
which master mechanics are allowed to keep 
what they consider a sufficient force to main- 
tain their engines in the condition they would 
like to, is surprisingly small. Engines go on 
wasting steam enough to pay the wages of a 
shop. full of men, because there is no time to 
take them in for repairs. It is not practica- 


ble to demonstrate this waste—at least it is 
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not necessary to do so—while the cost of 
help in the shop is posted up and duly ap- 
pears once a month. 

When the high powers in railroad manage 
ment get economically inclined —for imme- 
diate effect 
the shop. 


the objective point is sure to be 
The ultimate consequence is very 
likely to be a hundred dollars lost for every 
ten dollars saved, but this does not count in 
Parsimony in 
shop expenses not only compels master me 


view of the immediate effect. 


chanics to use their engines in poor condi- 
tion, but it also pretty effectually hinders 
them from carrying out anything of an ex- 
perimental nature. Theystick to old methods 
because they have no time to try new ones. 

2 cape : 

If you want a doctor to diagnose a disease, 
you equally’ require a carpenter to build a 
house. This conclusion is reached after a 
consideration of the fact that a committee 
without any qualifications to fit them for the 
business in hand has been at work for about 
two years to get the electric wires in New 
York under ground, without any practical re- 
sults whatever. We suggest that a couple of 
practical mechanics be placed in this com- 
mittee, and that three months be given them 
in which to do what the present committee 
has not years. It is a great 
thing to plan ‘‘ How not to do it.” 


done in two 


— > — 


A *Law and Order League.” 


According to recent dispatches to daily 
newspapers a ‘‘ law and order league” is being 
organized throughout the country, ‘‘ which 
can be largely massed if necessary at one 
point.” In case of trouble too large for the 
league to cope with in one city they can call 
for reinforcements from other cities, ‘‘ the 
members being bound to answer such a call.” 
It is announced that the ‘‘ principal object is 
to prevent labor disturbances and discounte- 
nance strikes and boycotts.” Furthermore it 
is declared that *‘a committee of the league 
has been appointed to investigate all boycotts. 
Where the employer has given no cause for 
such extreme measures the league is to go to 
” It is said that the league has 
17,000 members already, mostly in St. Louis 
and vicinity. 


his assistance. 


As to what action this society 
can take to overcome a strike or boycott by 
lawful means we can not see. If what has 
been published regarding them is true a re- 
sort to force is anticipated. Where can “ law 
and order” be found to sustain a private 
armed force that rushes from its own place of 
organization to some distant point to ‘ dis- 
’ a strike? I[f a strike leads to 
rioting the kind of ‘‘law and order” upon 
which the institutions of this country are 
founded looks to a police or sheriff’s force to 
restore the peace and take offenders into cus- 
tody. If the force is not sufficient, special 
policemen and deputy sheriffs are, or should 
be, selected from the citizens, and no armed 
body outside should be invested with legal 
authority to act. 


countenance’ 


If any armed organization 
is to be called upon to assist, the law provides 
that it shall be State troops under direction 
of the Governor. 

The 
league’ 


purposes of the ‘‘law and order 
may have been misrepresented in the 


press dispatches. 


’ 


We hope so. The very 
existence of such an organization, upon the 
plan outlined, is a menace to liberty and 
safety. 
= ~-- = 

The Master Car Builders Association will 
hold its next annual convention, either at Min- 
neapolis or St. Paul, the second Tuesday in 
June, and the Master Mechanics Associa- 
tion will hold its next annual convention, 
either at St. Paul or Minneapolis, the third 
Tuesday in June. Committees of each so- 
ciety are to decide at which city their respec- 





tive conventions will be held. Probably one | 
convention will be held in each city. The| 
two cities are but ten miles apart (their cor- | 
porate limits join), and as the people of each 
town are full of enterprise and push, there is 
jealous rivalry between them. As each city 
will try to outdo the other in entertaining the 
convention that meets there, members and 
visitors may expect to have a pleasant time. 
As June is not the month for the ice palace 


carnival at St. Paul or the big exposition at | 


(Jury 24, 1886 


Minneapolis, special entertainments will be 
provided, especially such as will enable the 
visitors to comprehend the regular attractions 
of the twin cities. 

0 RoR — 

We had a call one day last week from J. H. 
Barr, Department of Mechanical Engineering, 
University of Minnesota, of Minneapolis. The 
mechanical department has heretofore used a 
forge shop, wood-working shop anda vise shop. 
The last will give place to a fully equip- 
ped machine shop in a new building, 86 x 50 
feet, with a wing for engine room, foundry, 
and blacksmith shop. Mr. Barr’s trip to the 
East is for the purpose of purchasing tools. 
Kight or ten engine lathes will be placed in 
the shop at the outset: also a shaper, a mill- 
ing machine, a drill press, two speed lathes, 
and other tools. The shop is expected to be 
ready for work in September. It is intended 
to have ten students working at a time in the 
macaine shop. 


ee = 

Two men who have grown very wealthy by 
successful operations in syndicates, unions, 
and combinations of capitalists, recently hired 
the hall of Cooper [Institute in this city for a 
““mass meeting” of workmen. They pro- 
posed to show workmen (at 50 cents a head 
admission) that labor unions never did any 
good and that it is a damage to belong to 
them. The principal owner of the Third 
Avenue Railroad bought a hundred tickets, 
and the meeting was well advertised and 
heralded by the press. When the meeting 
was opened there were just twenty men in 
the hall according to the report in the Sun, 
and the greatest number present at any time 
was ninety. Some of the audience were 
ready to argue with the speakers, and the fun 
was lively for an hour or two. Next time 
those two men of wealth want to urge work- 
men not to act together in unions they will 
probably hire space in some daily paper in- 
stead of lavishing their money for a big hall. 


-————°4e— 


Literary Notes, 





USEFUL HINTS AND INFORMATION FOR STEAM 
Users, with Rules for Engineers and Firemen, 
for the Management and Care of Steam Boilers. 
The J. N. Mill’s Publishing Company, 30 Vesey 
street, New York City. : 
Some very good hints on the management 

of engines and boilers are given in this little 

book ; also quite a number of useful tables. 

The tables do not all refer to steam, but cover 

such subjects as, weight of iron, wire gauges, 


etc. The price of the book is 25 cents. 


The Ladies’ Home Journal sends us a 
notice of their paper, which they would be 
pleased to have us use, ‘* or a similar notice,” 
in consideration for which they offer to ‘‘ send 
the Journal regularly to the wives of your staff 
in reciprocation.”” The substance of the no 
tice is that the paper is ‘‘a perfect gem, 
handsomely printed and illustrated ; that it 
has over 200,000 circulation, which it has ac- 
quired inside of two years, and has a long list 
of Roses, Helens, Clarissas, Christines and 
other ladies of note writing for it”. If our 
wives get the Journal this year, they will pay 
for it just the same as they do for other 
things. 


STEAM-HEATING PROBLEMS; OR, QUESTIONS, 
Answers, and Descriptions Relating to Steam- 
Heating and Steam-Fitting, from the Sanitary 
Engineer. With one hundred and nine illustra- 
tions. 


We look upon this book as a particularly 
valuable one in its line, because when ques- 
tions are asked in this way many points are 
likely to be covered, information 
which is not readily found in 
works. 


upon 
available 
The questions answered are such 
as are likely to come up to men _practi- 
cally engaged in the business embraced in 
the title, and the answers have been prepared 
by men with extended experience in steam- 
heating and steam-fitting. The other matter 
has been judiciously selected with a view ‘o 


| making the work comprehensive in its charac- 
| ter 


We can confidently recommend this 
book to any one engaged in the kinds of 
work described, whether in putting up or de- 
signing, and to those having such plants in 
their charge. 

The book is sold for #3700, post paid, from 
the office of the Sanitury Engineer, 140 
William street, New York. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
bly be accompanied by the writer’s name and address. 
Lf so requested, neither name, correct initials, nor loca- 
tion will be published. 


(277) A. H., New Haven, Conn., writes: 
1. Tam running an engine which furnishes power 
for a large saw and planing mill. I have a brick 
‘himuney in which collects, and occasionally 
this takes fire at night and emits showers of sparks, 
endangering surrounding buildings. Would it be 
advisable to put a damper on top of chimney, to be 
closed at night? A.—We suppose one reason why 
you are troubled with the soot is that the chimney 
is considerably larger than actually needed for the 
purpose. Asit is at night when you experience 
the trouble, we think your plan of a damper at top 
f chimney is the best that could be suggested. 
2, Would you advise an engineer to purchase an 
indicator at the present high price, and do you con- 
sider it to be a paying investment? A.—This will 
depend upon what use he makes of it. We believe 
that an indicator ought always to bea part of the 
engine-room outfit. If his employer will not fur- 
nish one, we certainly think he should own one 
himself. But owning an indicator an engineer 
should make up his mind that to make it pay he 
will use it to assist him in studying steam engineer- 
ing, and so advance his standing as an engineer. 
If he does this, we think there is no question about 
its being ‘*a paying investment.” 

78) S. R., Troy, N. Y., asks: Will an 
Botte engine pound itself hot on the crank end 
if the brasses are loose? A.—Any engine with 
loose brasses is liable to ** pound” hot. In the case 


soot 


of an upright engine the liability is greater than 
with a horizontal engine. 
(279) L. P., Williamsburg, Ohio, writes : 


| have charge of an 8x18 plain slide valve engine, 


of old pattern, and have considerable trouble to | 
get good joints on the steam chest, which is on top | 
pass 


of cylinder, and has four %"’ bolts which 
through chest, with nuts on both top and bottom, 


which are all the means I have of clamping both | 


joints. 
of course, are uneven. 
we run with 90 pounds pressure, per steam gauge. 
I have used rubber, but it will not last. Have 
met with poor success when using asbestos card- 
board. I formerly had no trouble, but they have 
put on more machinery until they have overloaded 
A.—Try lead packing. Make a pat- 
tern of °,’’ round iron to just lay around the steam 
chest where you wish the packing tovome. Get the 
brass founder to cast some lead castings from this 


The joints have never been faced-off, and, 


the engine. 


pattern, put one in each joint, and screw up. 
Longer bolts will probably be required for the 


chest covers. If 3 
try x’. The principal trouble 
properly tighten the chest. 
(280) A. B., Saginaw, Mich., writes: 
want to harden castings during the process of pour- 
ing. They must not be too hard to finish. What 
we want is a close, hard iron, capable of resisting 
a good deal of friction, and which will take a 
smooth finish. We understand that a 


' packing does not stop the leak 
is too few 


the desired result, but we do not know how 


ply it. 


lo ap- 


foundryman, who replies: ** To alloy iron with bis- 
muth will make the iron harder 
Antimony will produce the same result. 


and closer grain. 
One per 
cent. of antimony will render iron very close grain, 
susceptible of very high finish, and make a good 


wearing surface; but bismuth or antimony will 
render the metal very brittle, so brittle that it will 
break like ice, but in case of uniform pressure it 
would make a good surface for wear. Antimony 
‘an be inserted in the iron when in the ladle.  Bis- 


muth should be melted with the iron, then a great 
deal of the bismuth will volatalize. Bismuth 
inserted ip the ladle, but antimony is cheapest. 


can 


e 


\ very good article can be obtained by putting steel | 


chips or turnings in the melted iron. The Jatter 
should be melted very hot. Why not use stove- 
plate scrap, or some No. 3 iron, or good mottled 


iron with charcoal (cold blast)? 


of it in Michigan.” 


USINESS 


There is plenty 
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50 cents a line 





Transient Advertisements for each 


insertion under this head. About seven words makea 


line. Copy should be sent to reach us not later than 
Wednesday for the ¢ nsuing week's issue, 
Patent Att’y, H. W. T. Jenner, Washington, D. ¢ 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 


J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Tack, Wire and Shoe Nail Machinery. Wm. A. 
Sweetser, Brockton, Mass. 











The chest is 10x12", and | 
| to cost $15,000. 
also | 


| riage factory next fall. 
bolts to | 


We | 


mixture of | 
bismuth and flux, applied while pouring, will give | 


Can you give us’any light on the subject? | 
{.—We referred this question to an experienced | 





| Pa., will rebuild their works recently burned. 


AMERICAN 


The Best Upright Hammers run 4 beltare made 
hg W. P. Duncan & Co., Bellefonte 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
| Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


** How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 93 John st., N. Y. 

20,000 addresses of steam users and users of ma- 
chinery in 10 States for $10. J. N. Mills Pub. Co., 
30 Vesey st., N. Y 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys) Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa 


“Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Cc Th ot... M. Xe 

. L. Jackson & Co., successors to Jackson & Ty- 
ca No. 54 German street, Baltimore, Md., machin- 
ery, tools and supplies, engines, etc. Lists and es- 
timates furnished on application. 


Wanted—Numbers 1, 2 and 4 of volume IV., 1881; 
must be in excellent condition for binding, if soiled 
we cannot use them; for copies described as above 
we will pay 25c. each, and prefer to have the whole 
three if possible. Parties favoring us will kindly 
write name and address on wrapper. AM. Ma- 
CHINIST Publishing Co., 96 Fulton street, N. Y. 


St. John Improved Self-adjusting Cylinder Pack 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 


**Tndicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 














Cain & Bro., Pa 
factory. 


The Buffalo (N. 


Chester, -, Will erect a carriage 
Y.) Hammer Co. will erect shops 


The Natural Gas Co., of Wheeling, W. Va., will 


| build new machine shops. 


Stern & Langerbeck will erect a 3-story factory 
at Eighth and Lock streets, Cincinnati, Ohio. 

The Chicago & Great Western Railroad 
build a $22,000 round-house in Chicago. 

J. H. 
shop; 


will 


Jones, Talladega, Ala., will start a machine 
also run a foundry. 


D. R. Klinger, Anniston, Ala., will build a car- 
Shirk & Bomberger, New Holland, Pa., will re- 
build their machine shop recently burned. 
W. C. Smith, Richmond, Va., contemplates build- 
ing an extensive addition to his carriage factory. 
John E. Burton, of Milwaukee, building 
large machine shop and foundry at Hurley, Wis. 


is 


2 


The Straight Line Engine Co., of Syracuse, N. Y., 
have just put in a 11''x16” to run 
lights of a new hotel near Fort Hamilton. 


engine, electric 

Scharzchild & Sulzberger will build three fae. 
tories on First Avenue, between 45th and 46th sts., 
New York, to cost $55,000. 

Mfg. of St. Louis, 
build a 15x79-foot tron foundry on Main street, 
tween Poplar and Valentine streets. 

of E. Remington & Son, Ilion, N. 
Y., are preparing to reorganize the company and 
start the works. 

The Furnace Co., Calera, 
Ala., has been organized with $100,000 capital, and 
will erect a blast furnace. 

Hubbard, Bragg & Co., machinists, 
Oakland, Me., contemplate important additions to 
their plant. 

The 


The Bridge Beach Coa., will 


be- 


The creditors 


Calera Charcoal and 


founders and 


Union Iron Works Co., Selma, Ala., will 

erect a new foundry and machine shop, each 40x100 

feet, and pattern shop 30x40 feet. 
Charles H. Jacobson, J. G. 


Diefenderfer and 


Charles C. Knauss, Bethlehem, Pa., will erect a 
large machine shop and foundry. 

The Cockburn Barrow and Machine Co, has 
started a shop 60x75 feet on Eleventh Street, Jersey 


City, N. J. 
The 


A force of 25 men will be employed. 
Pennsylvania Bolt and Nut Co., of Lebanon, 
The 
new works will be on a larger scale than before. 
The 
nedy, I 


Montgomery Iron Company, of Port 
’a., formerly doing business under the same 


Capital stock, $150,- 


Ken- 


tile, has been incorporated. 
000. 


The Jefferson Iron Works Company, 
ville, Ohio, have given out the contract 
erection of a steel plant, to be completed 


Steuben- 
for the 
by De- 
vember 1. 
rhe Penn 


Bridge at 


addition 


Works, Beaver 
large to 
The have a large number 
hand and are working overtime. 


are building a their 


works. 





|} room and facilities for further development. 
| in our city the Holmes, 
| ufacturers of 


| tions to 


Falls, Pa., | 
extensive | 
of contracts on 
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The employes of the Webb Manufacturing Com- | 


pany, in Chelsea, Mass., will establish a co-operat- 
ive factory on the Rochdale plan, and have bought 
20,000 feet of land for the purpose. 

The McGowan Pump Co., of Cincinnati, have is- 
sued a new 60-page illustrated catalogue of steam 
pumps made by them. It embraces pumps for al- 
most every purpose. 

Lodge, Davis & Co., Cincinnati, Ohio, with plant 
and capacity of works increased one-third, are run- 
ning full of orders on machine tools. They expect 
to put some new machinery on the market soon. 


Scott, Donnell & Scott, Graham, N. C., previously 
reported as purchasing a site for manufacturing 
purposes, will soon begin erecting a cotton mill, it 
is stated. Record. 


—Baltimore Manufacturers’ 


J.S. Mundy, Newark, N. J., build- 
ing an addition to the machine-shop department of 
his hoisting 
number 
sevedal more. 

It is said that H. M. 
manufacturers of machinery in Glasgow, has de- 
cided to come to the United States and erect exten- 
sive works either in Pittsburgh or Philadelphia 
His specialty is machinery for hauling in mines. 

A company has been organized 
Texas, with a capital of $50,000, for the purpose of 
building a large oil mill. The work of building the 
mill will be commenced at once, and will give em- 
ployment to about 100 men. 


has just been 


and has put ina 
with 


machinery works, 


of new machine tools, room for 


at Sherman, 


Lawrence, Mass., has a company with a capital | 


of $1,000,000, to manufacture an electric engine to | 


propel street cars, the invention of C. A. 
of Haverhill. 


Jackson, 
The engine can be worked by a dy- 


namo or battery, and the idea is to run it by storage | 


batteries. 


The capital stock of the Augusta Wrench Co., 
Augusta, Me.. has been increased from $40,000 to 
$120,000, and Messrs. Frauk Conant and 8. R. 
gree added to the board of directors. 
has recently bought out two wrench concerns and 
consolidated with them. 


Pin- 


The Pond Engineering Co., of St. Louis, have 
issued “A Brief Treatise on Water-Works,” cover- 
ing water-supply, quality of water, quantity of 


water, fire protection, water-work’s systems and 
pumping machinery. Cuts and descriptions of 
Blake pumping machinery are given. The pam- 
phlet is very neat and tasteful. 

The firm of Boulton, Brown & Co., which 1s build 
ing the new steel works at Duquesne, twelve miles 
from Pittsburgh, 
Charleston Railroad 
pany chartered under an act 1874. The new 
concern will be called the Duquesne Steel Works. 
George Boulton is president, and C 
manager. 


’a., on the Pittsburgh, Virginia & 


of 


The Union Stone Co. have opened a New 
office and warehouse at 36 John It 
charge of Geo. A. Walker, who has had much ex- 


street. 


perience in the sale of emery-wheel machinery. | 


They have a full line of emery, corundum and 
quartz wheels and machinery for mounting them, 
including a full line of polishing goods and nickel- 
platers’ supplies. 

The Warner & 
new shops in St. 


Hough Machine Co. have 
aul, Minn., nearly completed, 
and will be at work in them within a month. The 
machine shop is 100x50 feet, and the foundry 40x70 
feet. They will build steam engines and special 
tools for machine shops. They 
agency for Pedrick & Ayer’s railroad repair 
tools, also for Harrington’s hoists and elevators. 


their 


have ac 


The Hartford Steam Boiler Inspection and Insur- 
Company promptly settled with the 
Steel and Iron Company the loss by the boiler ex- 
plosion at the rail mill June 7. 
settlement included payments for the death of the 
three men fatally hurt, and for the wages lost by 
the other 


ance Troy 


Rensselaer The 


employes through the injuries they re- 


The settlement was at about $17,000. 

William Z. Sener, George M. 
4. Fondersmith, three prominent 
Pa.. 


ter, assignee of the 


ceived. 
Franklin, and Chas. 
men of 
Bb. Hostet- 
Lancaster Watch Company, the 
building, ete., of that industry. They 
of the including the 
interest formerly possessed Abraham Bitner. 


business 
Lancaster, have purchased from D. 
entire plant, 


become sole owners factory, 


by 


They will reorganize, and will add to the present | 


large force employed at the factory. 
atreams that make 
These take 118,026 


number 


The Connecticut river, and the 
it, furnish power to 2,298 mills. 
The greatest 

Miller’s 


horse-powers ; 


horse-powers. on any one 
its tributaries, 
the 
with 
14,904 horse-powers ; Farmington is third, 
with 178 mills and &,852 The great- 
est power, however, is taken from the Connecticut 
itself, 
23,366 horse-powers. 

S. W. Goodyear, of Waterbury, 
There indications our valley 
facturing interests, which, by the way, have hardly 
feltaripple of the great labor difficulties of the 
past few months, are expected to require increased 


and 
the 
tributaries, 


stream are on river 


188, with 7,572 


Chicopee river and 


second is 


its 182 mills, 
and the 
horse-powers. 
main stream supplies 98 mills with 
Boston Bulletin. 


whose 


Commercial 


Conn., writes us: 


are in that manu- 


Hlere 
man- 
bronze goods and silver- 


Booth & Haydens Co., 
brass and 
are 


works. 


just completing extensive addi- 
The Pin Co. 
also building a large addition to their 
factory. At Torrington, 20 miles 
the line of the Naugatuck R. R., the 
are putting up a building, 250x175 feet 


plated ware, 


their American are 
already ex- 
tensive above 


here, on Coe 
Brass Co., 


jn size, for increasing business. 


Morrison, one of the largest | 


The company ! 


, has been merged into a com- 


.H.Read general | 


York |} 


is in | 


‘epted the | 
shop | 


lan 
= 


The proprietors of the Belding Refrigerator Co. 
of Belding, Mich., have offered to establish a silk 
and spool factory at that place, providing 
dents of Montcalm county will contribute 
ward the enterprise. The firm operates 
mills Northampton, 
Conn., and Montreal, Canada 
give employment to 300 
and Spencer 
place, are taking 


the resi- 
$6,000 to- 
silk and 
Rockville, 
would 
Leonard 
merchants of that 
the money. 
All the other residents are anxious to get the fac- 
tory there. 


spool at Mass., 
The 


hands. 


factory 
Henry 
Bros., prominent 


active steps to raise 


The American Manufactuarer, of Pittsburgh, says: 
* A company, with a capital stock of $60,000, to be 
known as the Pittsburgh Iron Car Works, is being 
formed in this city. Prospectuses have been sent 

out to business men, and itis claimed nearly half 
of the capital stock subscribed. The 
company will manufacture iron cars, such as are 
now used at the Lucy 
structural work in general. 

| this city, is atthe head of this 


has been 


and 
H. 
movement. 


Furnace, forge and 
Gartside, of 
He is 
confident of success, and expects to have a mill in 


operation inside of a year. 


Jos. 


| The directors of the Roane Iron Works, Chatta- 
decided to convert the works 


manufacture by the 


| nooga, Tenn., have 


into a steel plaut, and Besse- 


| 
| mer process. More than $1,000,000 of capital is in- 
| vested in the works, which have been idle nearly 
bs wo years, A four-ton converter will be put in im- 
| mediately. Another will soon be added, and ar- 
| rangements will be perfected to put the plant in 
pedegpeton Dec. 1. The successful effort at 
the South egar Iron Works to manufacture 
steel from the celebrated Cranberry ore obtained 
at Mountain, North Carolina, has effected 
| thischange. It is now ascertained that the ore is 
readily convertible, and the steel made 
| is of an excellent grade. 


recent 
Tred 


Roane 
therefrom 
The plant will commence 
| with the manufacture of steel rails, and arrange- 
| ments will be completed to convert 150 tons of iron 
| ore per day. When in operation the 
give employment to 1,000 men. 


works will 


lie There never was 80 brisk an inquiry for cars as 
| at present,” says Mr. Matthews, the contracting 
agent of the Pullman Company, in New York. 
“There is hardly a road in the country that is not 
in the market, and for all sorts of cars.” The list 
which Mr. Matthews had of the cars to be built 
within the next two months comprised every vari- 
ety, from a street car for an electric railway in Ap- 
pleton, Wis., toa sleeping car for the New York 
Central. The order for the Central will not be en- 
tirely filled till the of the It 
19 sleeping and drawing-room and is the 
| largest ever placed by the company. The St. Paul 
| is to receive some new sleepers, And new passen- 
| ger equipments will be delivered within six weeks 
| to the Atchison and the 


close year. is for 





cars, 


Northwestern from these 
A lot of horse cars go to the Minneapolis 
Company, and a small lot to Helena, Montana, 
which has just got a new horse railway from the 
town to the railway station. The orders for box 
| cars will keep the shops busy until the close of the 
year. Prices are about 5 per cent. 

year, and lower than ever before.— 


shops. 


| 
| 


lower than last 
Railway Review. 

The two engines that drive the Brooklyn Bridge 
| cable are 250 horse-power built 
by the Dickson Mfg. entirely satis- 
| But the increasing bridge travel requires 


each. They were 
Co., and work 
factory. 
more power, and bids were recently opened to fur- 
nish two 600 horse-power engines for that purpose. 


The following bids for the engine were received : 


} William Wright, Newburgh, N. Y..... ...$14,910 
| Dickson Mfg. Co., Scranton, Pa........... 18,150 
Phenix Iron Co., Trenton, N. J........... 17,350 


Hewes & Phillips’ Iron Works, Newark, 
Ms veka cus ohasyatab bane 17,500 

Southwark F anne y and Mac nine Co., 
PRURGOIDNIO, PR. occ ccccccccscnaacee 18,150 
Buckeye Engine Co., Salem, Ohio ........ 19,000 

Fishkill Landing Machine »., Fishkill- 
on-Iudson, N. Y se 21,300 


For the remainder of. ae eit laced cable 


drums, sheave pulleys, ete., the bids were: 





Southwark Foundry and Machine Co., 
Philadelphia, Pa.......... ne $17,836 
Phenix Iron Co., Trenton, N. J........ 26,390 
Poole & Hunt, Baltimore, Md............. 27,815 
Dickson Mfg. Co., Scranton, Pa ...... 28,110 


In each instance se lowest bid was ace epted, the 
awards being made to William Wright for engines, 
and the Southwark Foundry for the cable plant. 

\ monstrous dynamo is now being manufactured 
| for the Cowles Company, of Lockpors, by the Brush 
of Cleveland. It is four 
dynamo ever before constructed, 


Electric Company, times 


the size of any 
of 500 horse-power will be required 
It will be of sufficient power to light 
incandescent electric lights a from 
This wonderful dynamo 
is shunt wound, with eight large fleld magnets, and 
20,000 pounds. The made of the 


brass instead of German silver. 


| and an engine 
to operate it. 
with street 
Cleveland to Cincinnati. 
weighs hub is 
Cowles aluminum 
The cables used to carry the current of electricity 
are composed of sixty strands of copper wire, each 
The 
ma- 
is expected to 
cupola electrical 
put in the Cowles 
works, which are now very nearly completed. 


strand being about the size of a lead-pencil. 
Brush Company will construct two additional 
chines of the same capacity, and it 
utilize all three in one shaft 
furnace. The dynamos will be 


or 


The 


process of electric smelting will be conducted there 
continuously, and very much after the fashion of 
an ordinary blast furnace. The electricity will 
be shot into the bottom of the furnace in the 
same way that the hot-air blast is pumped into 
an upright furnace. The company is far be- 
hind in its orders. Aluminum is now being 
added to all common metals, iron and steel, as 


well as brass, copper and bronze.—I/ndustrial World, 
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Machinists’ Supplies and Iron, 


NEw YORK, July 8, 1886. 

One of the hopeful signs of future business pros 
perity is seen in the iron business of the country. 
Notwithstanding more furnaces have been blown 
in, the demand is well up to the supply, and little 
or no stock is accumulating. In general machinery 
and supply business prospects for a fair fall trade 
are good. 

Iron—Prices for American Pig continue: No. 1 X 
Foundry, $18 to $18.50; No. 2, $17 to $17.50; Grey 
Forge, $16 to $16.50. 

Scotch Pig—Sellers are holding prices firm against 


small demands. We qudte Coltness, $20; Gien- 
garnock, $19; Gartsherrie, $19.50; Summerlee, 
$19.50; Eglinton $17.50 to $18; Langloan, $19.50, 


and Dalmellington, $18.50. 


* WANTED* 


** Situation and Help’ Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 





man that is a good machinist, and 
Address 


Wanted—A 
understands building wire nail machines. 
Wire Nail, AM. MACHINIST. 

Wanted—A good draftsman on wood-working ma- 
chinery; state experience and salary. P. O. Box 
3306, New York City. 

Salesman—Situation wanted ; experienced in iron 
and wood-working machinery, steam engines and 
general supplies; large experience; first-class 
references, Address E. W., AM. MACHINIST. 

Die-Maker Wanted—A good, sober and competent 
die-maker, familiar with sheet-metal-working ma- 
chinery and tools, can secure permanent situation 
in fine, healthful town in Ohio: 10,000 inhabitants ; 
excellent schools; cost of living, low. Address, 
with references, stating experience and wages de- 
sired, Lock Box 337, Fremont, Ohio. 

Wanted—Foreman for printers’ machine shop; 
a man capable to superintend repairs of all kinds 
on presses, cutters, etc.; also general Jobbing and 
constructing; one with some cash can have inter- 
est; business has been established several years; 
has good run of trade; modern tools in shop, and 
experienced men only employed ;_ references re- 
quired. Address “ Printers’ Machinist,” AM. Ma- 
OHINIST. 


MISCELLANEOUS WANTS > 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co. Cleveland, O. 

Steel stamps, stencils, burning brands,and brass 
checks. ‘IT. M. Parker, Hartford, Conn. 

Light mach’y of all kinds built at short notice. 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

Sen : for estimates of high-speed compound en- 
gines for stationary and marine service. Crist 
Engine Works, 140 Baxter street, N. Y. 

John Lamberty, mfr. telegraph and electrical in- 
struments, experimental machs, models; fine gear 
cutting a specialty. 35.8. 5th st., Br’kl’n, E.D., N.Y. 

Engine lathe castings for 20’'x8', and drawings, 
first-class; $40. Shied & Snyder, Williamsport, Pa. 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 

Best method of face and figure drawing; just the 
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1832. 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 


Established 











any other Hammer inthe World. 


'BRADLEY& CO. Syracuse, N.Y. 
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My 
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THE BROWN HAMMER 
STRIKES A BLOW WITH 


DOUBLE THE VELOCITY That it Raises The Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG. CO., King St., Rockford, Ill. 


By > HAMMER 














The success of our 


Machine isthe best guar 
antee of its value. Only 
Machine with Doubie 
SA Helve. Does more and 
better work with less re 
pairs than any other. 
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BEAUDRY & CUNNINGHAM, Boston, Mass 





50 Per Cent of “5 
time and laborsaved 
by using this solid, 
strong, durable, quick- 
working Vise. Has the improved 










thing for every draftsman; send 50 cents for chart 


giving correct proportions, with diagrams. Wm. 
A. Emerson, Fitchburg, Mass. 
Wanted Immediately—A first-class machinist, 


with some capital, to take half interest in machine 
business; also cider and jelly factory. Address at 
once for particulars E. F. Kelly, Caro, Tuscola, Co., 
Mich. 

For Sale—10 x 20 horizontal engine, cut-off valves, 
heater, pump, etc., complete; this engine has been 
in use 3 months, and is a finely built engine; made 
by Whitehill, of Newburgh, N. Y., and for sale 
cheap. Shultis & Co., Kingston, A 

M. Martin, manufacturer, P. O. Box 285, New 
Brunswick, N. J., will contractfor the manufacture 
of articles in brass and other metals (stamped or 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, ete.; estimates cheerfully given. 

For Sale—A well established foundry and ma- 
chine shop, including lots, buildings, machinery, 
patterns, and stock on hand, situated in Logan, 
Hocking Co., Ohio; will sell on easy and satisfac- 
tory terms; reason for selling—old age and ill 
health. Apply to R. Belt, Logan, Ohio. 

Wanted—A practical machinist, with some capi- 
tal, to take partnership and entire charge of a ma- 
chine shop equipped with new tools; a foundry 
doing a large business will be run in conjunction 
with same. Murray & Stevenson, Anniston, Ala. 

Wanted—A first-class man, with strictly temper- 
ate habits,to buy 44 or W interest in sash, door, 
blind and furniture factory ; well equipped; desir- 
ably located between two trunk line railroads; fine 
opportunity for the right man to take charge of and 
run the business: all new machinery; entire plant 
and grounds worth $12,000. Address T. M. Draper, 
Oxford, Ala. 


FRICTION CLUTCH PULLEYS, 
HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 








taper pipe, and. other attach- 
ments. Sold by thetrade. Send 
for circular, 

MELVIN STEPHENS, Prop’r. 
Office, 4% Dey St., New York. 





Of any Power and 
Style, SINGLE AND 
DouBLE CYLINDER, 
with improved pat 
ent friction drums. 
especially adapted 
for bridge building, 
dock building, pile 
driving,coal hoisting, 
quarries, mines, etc. 


J. S.MUNDY, 
~ Newark, N. J. 
This patent has been 


sustained in U 8. Courts 
in New York and N, J, 


HOISTING 

















FIRE AND WaTER-PROOF BUILDING FELT, 
Firr-PrRoo¥ Paints, STEAM PACBINGS, BoILER 
COVERINGS, ETC, 

Samples and descriptive Price List free by mail, 
E. M’P’G C)., 87 MAIDEN LANE, N.Y. 


CHICAGO, PHILADELPHIA, LONDON 


J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern Lake regions and the 
Northwest for 
DETROIT EMERY WHEEL CO. 
Address, Box 84, Columbus, O. or 
P.O, Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 


“7 TAT ATS 
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D. FRISBIE & CO., 112 Liberty St., N.Y. 





———— 
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MACHINERY 














93 Liberty St. | 44 Washington St- 











NEW YORK. | BOSTON, 


MPROVED ll SEND . 
| PUMPING \Class LiMEY, prep ( ATLOG" 


\ oi Work 





Gap Lathe, $125. 


| 
| Address, H.L. SHEPABD, Agent, 134 E.Second St., Cinci 





MACHINIST 


[Jury 24, 1886 





UPRICHT THE DEANE STEAM PUMP CO, HOLYOKE, MASS. 
CUSHIONED | 
HELVE | 
HAMMER | 


BUILD 


WATER WORK), 


ENGINES 


= 


Send for C 






atalogue No. 18. 


AND 


STEAM = PUMPING 


MACHINERY. 


>} 








THE M. T. DAVIDSON 





IMPROVED STEAM PUMP 


MANUFACTURED BY [ED avinson Steam Pump Company. 








WARRANTED BEST PUMP 


MADE FOR ALL 
SITUATIONS. 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N.Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 





TELL 
CASTINGS 


From 1-4 TO 15,000 lbs. WEIGHT. 


True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength 

Stronger and more durable than iron forgings in any position or 
for any service whatever 

40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this 

Cross-Heads, 


Rockers, Piston-Heads, ete , for Locomotives. 
STEEL CASTINGS of every description. 


Send for Circulars and Prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office, 407 Library St., Philapelphia, Pa. 





HENDEY 


MACHINE 


PLANERS, 
SHAPERS, 
DRILLS, 








ETC., ETC. 





FOR SALE AT A BARGAIN. 


A well established and good paying machin 
and foundry, including buildin 7 lots, po 
and stock, situated in Leadville. Col. The busi- 
ness Will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 
A. FALKENAU, 
Care of Dickson Mfg. Co., 
' Scranton, Pa, 
Only reason for selling, ill health. ; 























For ROOFS OF ALL DESCRIPTIONS, steep or flat, 
can be applied by ordinary workmen having no previous 
experience. Send for Samples and Illustrated Pamph- 


let. Address 
W. H. STEWART, 
74 Cortlandt Street. New York. 
IRON-FIBRE PAINT, for Roofs and Factory and 
Farm Buildings. 


te Hough Tish Drill Grinder 


In connection with our business of building 
PLAIN SLIDE-VALVE and AUTOMATIC STEAM ENGINES, 
we are now putting on the market 


The Hough Twist Drill Grinder, 





Grinding Drills 4 in. to 15g in. inclusive. The 
special claims made for this Tool are its 


SIMPLICITY, 


EASE OF OPERATION, 
LOW PRICE, 


It. 


One Can Use 
Manufactured by 
WARNER & HOUGH MACHINE CO.,, St. Paul, Minn. 
EASTERN SALES AGENTS: 
Ma 


Manning, Maxwell & Moore,! Tallman & McFadden, 


111 Liberty St., New York. 1025 Market St., Phila, 





Any 











BRICK PRESSES WANTED. 
Manufacturers of Clay Presses for drain pipes, tiles and bricks 
are herewith requested to send at once complete price currents 
and sketches ot their manufacturers to j 


F. A. WACENFUEHR VIENNA, AUSTRIA. 
V., Siebenbrunnengasse 4. 








Philadelphia, Penna. 


SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE 





Presses,Scroll-saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc, 

Lathes on trial, Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans, 

7 o— 





EMERY-WHEEL TOOL CRINDER. 








Four Sizes. SPRINGFIELD 
we GLUE & EMERY 

Guaranteed WHEEL CO., 

3atisfactory Springfleld, Mass 
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COUCRE & CO. ™n™ 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


AGENTS FOR 
The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever,and Solid Com- 
position Valves and 
Seats. Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 


Please send for cir- 
cular and state that you 
saw the advertisement 
in this paper. 








—- o— 
Foot and Power Lathes, Drill | 


aati, 0. | 
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MACHINISTS’ SCALES 


Pateat End Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed. Send for List. 


COFFIN & LEICHTON, SYRACUSE, N. Y. 
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BETTS MACHINE COMPANY. 
MACHINE TOOL BUILDERS, 


Wilmington. Del. 























Jury 24, 186] 


NICHOLSON FILE co., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


*¢ Nicholson File Co.’s Files and Rasps, ** Double Ender ’’ Saw Files, ** Slim ’’ Saw Files, 
** Racer ’’ Horse Rasps, Handled Riflers, Machinists’ Scrapers, File Brushes. File Cards, 


Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels, | 


PROVIDENCE, FR. I., U..S. A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 75,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


RE-STARTING INJ ECTOR 


“Invaluable for use in Traction, Farm, Portable 
Stationary Bo‘lers of all kinds. No handles required. Water supply 
very difficult to brcak. Capability of restarting sutomatio ally, 
immediately after interruption to feed from any cause. 


Manufactory and Office at 























AUTOMATIC 


Marine and 


SEND FOR CATALOCUE. RELIABLE AND CHEAP. 


Sole Manufacturers in the United States & Canada, 


NATHAN ManuFacTurineG Co. 


92 & 94 LIBERTY ST., NEW YORK. 





AMERI palaane-iad MACHINIST 





11 
ae OR Lee. 1s Geent eo LATHE poas. 


REDUCED PRICES OF 







Onn 
Ana 
=e. LE COUNT’S MALLEABLE 
Sen IRON LATHE DOG, 
SOS No INCH PRICE, No. INCH. PRICE. 
es : se $%....$0.30 8. 1.00 
He, Rocce dh. .s5 oO Small Set of8, 430 
“oa: 34 ° .40 Zgecce 1.20 
0.W Heck 4-21... 240 10 oe eee 
. . K SP Os% B....15G..00 OD 11....9%6 - 1.40 
LE COUNT, waar gg " ESSS 6....1%.... .00 12....4 1.60 
° ESS 7....134.... 90 FullSetof12,10.00 





SEBASTIAN, 
MAY & COMPANY’S 


Improved Screw Cutting 


Foot or Power Lathes 


UNION STONE COMPANY, 
38 aud 40 Hawley St, BOSTON, MASS. 





Dnill 


Tools 


Catalogue of Lathes, 
Presses and Machinists’ 
and Supplies mailed on appli- 


Lathes on Trial. | 
Second St.,Cincinnati, 0- 


HAND CYLINDER OIL PUMPS. 


These oil pumps are constructed on a different principle 
from any other pumpsin the market. There are no suc- 
tion valves which all other pumps have, and there are two 
check valves between the oil and steam, a combination 
which noother oiler bas. If one valve gets out of order, 

the other will do the work. These oilers are partic ularly 

adapted to Farm Engines, and engines that are run by 
men who are not engineers, as they are so simple in con- 
+truction that any boy can readily understand how to use 
them. The check valves are made with guide top and 
bottom, and have seats made of Jenkin’s Patent Packing 
(unless ordered otherwise. ) By using this packing which 
is elastic, the valves are not affected by heat or cold and 
are always steam tight, unless dirt should get under the 
valves. 


cation. 
167 W. 











D. CRINDING MACHINE. 


144 in. Steel Arbor. Takes Emery Wheels to 20” 
diameter. Of this style we have six sizes, to suit 
different classes of work, from 34” to 244” Arbor. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. R. IL. 





A. ALLER, 109 Liberty St., NewYork. 


HALL DUPLEX PLUNGER PUMP. 
Simple, Durable, Efficient. | 


HLL STEAM PUMP Ot, 


91 Liberty St., 
NEW YORK. 



















24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 
P.H.& F.M. ROOTS, THE PEERLESS 


Connersville, Indiana, Compound Automatic Steam Damper 
MANUFACTURERS OF ine EGU LATOR. 
PORTABLE FORGES, TUYERE IRONS, ETC. 


















FUEL IN 


GUARANTEED THE BEST SAVER OF 
THE MARKET. 


Has been used six years by 700 of the largest mills 
and firms in the U.S.; not one given out. Always 
put up by our own mechanics. Warranted to keep 
in order 5 years. of large 


seers 
Melee 





ROOTS’ NEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. 8. TOWNSEND, Gen, Agt. \ 22 CORTLA 
COOKE & C0,, Selling Agts , 


NEW YORK. 
In Writing, Please Mention 


Cand fan wine +aatiomanial 
Send for printed testimonial 


ANDT 
awe 


em 
Wary 





This Paper. 





THE PEERLESS GRATE BAR. 


Warranted not to Warp, and the Most 
Durable in Use. 


BOOKS FOR MECHANICS. 


FITZGERALD’s Boston MACHINIST. 18mo, cloth.$ 


CHORDAL’S LETTERS TO MECHANICS, &C, 1m0 2 ® 8 

THURSTON’S MATERIALS OF CONSTRUCTION. BVO, 5 0 A St Appl ( 
THURSTON’S FRICTION IN MACHINE ae 8vo..... 30 merican Call lance 0. 
West’s Founpry Pracrick. 12mo, plates... 2 5 

West’s Mot en's Tax Book. TEmo.plate ites... aS W. A, SIMMONS & CO., Sole Agents, 


McCorp’s PRACTICAL MECHANISM. 8VO.... 5 Oo New York, 22 & 24 N. 4th St., Phila. 
WRINKLES AND RECIPES FOR MECHANICS AND 
ENGINEE ite ens 
GRIMSHAW’S a T OF SAW FILINa, smo, plates, 


Houiy’s ArT OF SAW FILING, 1Xmo, p! tes.... 


280 Broadway, } 





00 


ag WAT asreeutee tel 


ew 





BAEDWIN’S STEAM HEATING FOR BUILDINGS .... 2 

CROMWELL’S TOOTHED GEARING, A&C, 12m0 2 00 Cor’sp’d’ce St. Louis, 
CROMWELL’S BELTS AND PULLEYS. 12mo0 200 “Solicited. POND ENGINEERING C0. 
SINCLAIR'S LOCOMOTIVE ENGINE RUNNING, 12mo 2 00 

TTHURSTON’S STATIONARY STEAM ENGINES. 12mo 1 50 

GRIMSHAW’S STEAM ENGINE CATECHISM.....-... 1 00 


JOHN WILEY & SONS, 15 Astor Place, N. Y. 


CATALOGUES AND CIRCULARS GRATIS, 


APNE ace 


For Hand and Power, 
6’, 8’ and 10’ 


: eG PATENT BOILER FEED FUME 


Manufactured by 


I. B. DAVIS & SON, 


Hartford, Conn. 


. The Only Double- oom 
Geared Pum 


It is compact and Sy stem- 
atic in design and Ecor. 
omical in its operation, 
Allits parts are arranged 
for durability 


BEN]. F. KELLEY, Agent, 
91 Liberty St., New York. 
Philadelphia Office: 


"= JAMES BERRYMAN, 
125 North Fourth St. 








Stroke, 


Adapted to all Classes of Work 
to their capacity. 
CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 











For the reason that if you are 
liquids by steam power, we wish to call NEW PULSOM ETER, 
your attention to the 
More Efficient. Simple, Durable, and more Economical, both as to running 
xpenses and repairs, than any other Steam Pump. 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


aa 7 
ig mm 
iy it at 
interested in raising water or other 
Bex THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
Call or write Pe. our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 





a FON TD FODDER curs AND PRICES COE COU) FR ems 


| NEW 16-IN. ENGINE LATHE, 


THE MULLER MACHINE TOOL C0., 179 W. PEARL ST., CINCINNATI, 0. 














A Creat Repository of Practical and Sclentific 
Information. 

One of the Fullest, Freshest and Most 

Hand-books of the Age, Indispensable 
Every Practical Man. 


JUST READY. 


Price, $2, free of postage to any address in the world 
THE 


) TECHNO-CHEMICAL 
) RECEIPT BOOK ( 


Containing Several Thousand Receipts, covering 
the Latest, most Import unt and most Useful Dis 
covenies in Chemical Technology, and their Practi- 
cal Application in the Arts and Industries, Edited 
chiefly from the German of Drs. Winckler, Elsne r, 
Heintze, Mierzinski, Jacobsen, Koller and Heinzer 
ling, with additions by William TT. Brannt, G <p 
ate of the Royal Agricultural College of Eldena, 
Prussia, and William H Wahl, Ph.D. (Heid.). Secre- 
tary of the Franklin Institute, Philadelphia, author 
of **Galvanoplastic Manipulations.” Illustratedby 
78 engravings, in one volume, over 500 pages, 12mo, 
closely printed, containing an immense amount 
and a great variety of matter. Elegantly bound 
in scarlet cloth, gilt. Price, $2.00, free of postage 
to any address in the world. 

A circular of 32 pages showing the full Table of 
Contenia of this important Book, sent by mail, free of 
postage to any one in any part of the World who will 
furnish his address. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut Street, Philadelphia, Pa., U.S.A. 


Buffalo Cupola & Forge Blowers. 


Warranted su- 
perior to any 
other make. 

All sizes and 
styles of every 
class of work, 


BUFFALO 


FORGE CO. 
Buffalo, N.Y 


Valuable 
to 








| 
\ | 





Send for Cata 
logue and prices 














ORTHINGTON 
PUMPING 
MACHINER 


HENRY R. WORTHINGTON, 


NEW YORK, 






Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 





SEND FOR 
Illustrated Catalogue. 


R SCHOOL OF ENCINEERINC. 
s } T Haute, 
OSE Polytechnio Institute “‘iroiase 
$26,000 income from endowment. Mechanical, Civil and Elec 
trie ‘a1 E ngineering. Drawing and Chemistry. Manufacturing 











Shops. Send for Catalogue. Address C, A. WALDO, Viee-Prest. | 














iS AMERICAN 





A 
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TEA 533 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


107 Hope St.. GLASGOW. 30 Cortlandt St.,. NEW YORK, 


Suckow’ s Patent Extension Jack 


The best wrecking screw jack made, because of ready adjustment to 
unusual positions. The load can be in almost any position, allowing the 
screw to work freely without the use of packing strips or wedges to give 

| equal bearings. A complete carrying or straight jack. Circulars and 
prices on application. 


es PEDRICK & AYER, Philadelphia, Pa. 


The only Reamer that will keep lis 
size, and always make astraight 
hole, As easily sharpened as 
a Lathe Tool, 

— Syracuse Twist Drill Co., 
THE CANNON CHUCKING REAMER. SYRACUSE, N. Y. 
Agents: H.H. & C.L, MUNGER, Chicago, Ill, B.C.GRAV ES, 72 Reade St., N.Y. 


7a sa ow CATALOGUE OF TOOL 


de a -Oe l| new 


and Supplies sent free to any address on receipt of ten cente 
in stamps (for postage) 


Chas. A. Strelinger & Co , Wood Ave, Detroit, Mich. 

































ILW.COLBURN & Co.) RNR Sb, 
FITCHBURG, MASS.) 4 “/ % 
™!-100 MAIN S* 


f / ARG © INCANDESCENT 
a 9 Ge > 
[v5 PRICE ES AichTING |, MACHINES. 





MACHINIST 


eARRISON SAFETY ay = 


4 cp. 





| Manufacturers 
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Use the JENKINS STANDARD PACKING in the 
worst joint you have, and if, after following direc 
| tions, it is not what we claim, WE WILL REFUND THE 

| MONEY, 


Our ‘“‘ Trade Mark” is stamped on every sheet. 


ns, NDARD. qr genuine unless so stamped. €@7 Send for Price 
4 JSTENEINS BROSG., 


| cs ) STRADE MARK 4 71 John Street, N. Y. 79 Kilby Street, Boston 
"7 een 13 South Fourth Street, Phila 


(Oneida Steam indie r Foundry Go. , Oneida, N. Y. 


LATHE AND=———e PREFER ITI. 


Under Westcott’s Patent. 


— — Giant Improved. 
No. * a 2 a 4 inch. | 








of all kinds of 


CHUCKS | 


SEND ef 


ne 1 sh 0 Nea a SS —— ca | 
ATALOGUE. ae Ss cea eS 0tol os | TTL Cunt i 
FOR “ oD Otol , | at 











ATENT BINDE RS for the American Ma. 
ELLSWORTH p chinist, to hold 52 issues. $1.00 by mail, to 
PATENT & YANTIS, any part of the U wited States tipweg 





816F 8t., Washington, D.C- 


OLICITORS Send for Circular. 
HE DUPLEX INJECTOR | » ASHTON HAND MFG. 00., 


THE BEST BOILER Toughkenamon, Chester Co., Pa. 
FEEDER KNOWN. MAKERS OF FIRST-CLASS 


Not liable to get out of 
order. Will lift water 25 EN IN L E 
feet. Always delivers 


AMERICAN MACHINIST PUBLISHING CoO. 
No. 96 Fulton Street, New York. 








a 
+ 2 we sg water hot to the boiler. 
a za } f Willstart when it is hot Are now in position to put on the market 
<i y Will feed water through ” 
a 'S a ieaber. Manufactured i4” ENCINE LATHES OF NEW DESICN, 
se ¢ and for sale by guaranteed to be equal in material, design and 
6 JAMES JENKS & COQ, workmanship to the best ever offered. 
ca S Detroit, Micn, 











WHITNEY’S NEW RATCHET. CRANK PLAN FE RS 
Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 

TO PLANE 12x16x15. 


THE R. A. BELDEN CO0., DANBURY,CT. 











*paysiod 





Has greater range than -_ two ratchets made, and at the 
price of one. Send for circula 
° 


VARIETY MACHINE CO., Warsaw, N. Y. 








ESTABLISHED 1851. 





HARRISON’S ADJUSTABLE FLUE-HOLE CUTTER. 


Size No. 1 cuts all size 











An effective labor-saving tool for nz tool for the boiler shop 
holes from 2 to 5 inches inclusive. The cutters proper 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost ; are easily adjusted and firmly held. 


REMINGTON & CO.,, 
WILMINGTON DEL. 





Manufactured by 








PALENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTH, 
ANGLE AND 


sr. wiknae co.  WIST DRILL GAUGE. 


Fine Machinists’ Tools, E. BOSTON, MASS. Send for Circular. 











itty | in \. 
smootH Cy 
INSIDE & OUT, SE_VAY 





ZOUN S. LENG, 
4 Fletcher StN.Y 




















T. “4 ‘ALMOND, American Twist Drill Company’s 
83 ‘oe St.. PATENT CHUCK JAWS. 


Three sizes. Price per set of 4 Jaws,$40, 
$48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world. Address orders, 

aan 7 CLARE & CO., Boston and St, Louis, 

NNING, ‘MAXWELL & MOORE.N. ¥. City 

TALLMAN & McFAPDEN, Philade Iphia, Pa., 
or WM. BINGHAM & CO., Cleveland, Ohio 


=, UNIVERSAL RADIAL» 
* | ir: | + RADIAL DRILLING MACHINES 


=" THREE DESIGNS, SIX SIZES 








} J 








-EM BODY ALL DESIRABLE FEATURES 


PRICES$450 °& UPWARD 
ot UNIVERSAL RADIAL DRI 





Five BELY MACHINERY. Ce | 


M INH APO iSGHICAGO New an 


13 1017 So. JeffersonS 

















Experimental and New Machinery for Special Purposes 
BVUILT UNDER CONWTRACT 


From Specifications and Inventors’ Designs. 
AMPLE SHOP AND SHIPPING FACILITIES 
COHOES IRON FOUNDRY AND MACHINE Co., 


CORRESPONDENCE SOLICITED, COTIOES, N. Y. 


pA. J. WILKINSON & 00. 


BOSTON, MASS., 
of the most complete assortment of 

















Makers 


i I Micrometer Calipers and 
Fine Measuring Tools, 


to be found in the world. 
Send for Illustrated Catalogue with Tables, 


: IMPROV - a 
SCREW MICROMETER, 


With Covered Screw. 








ADAMS PATENT, AUTOMATIC 
BOLT®NUT THREADING: POINTING MACHINES 


MANUFACTURED SOLELY 


THE ADAMS & PRICE WNeuTIN at=n aero} 


e 4! INDIANA ST. CHICAGO ILLUSTRATED CATALOGUE 4 APPLICATION 











FOX. TURRET & SPEED THE HORTON LATHE CHUCK. 


WORKS, 
WATERFORD, 
NEW YORK. 








THE E HORTON & SOW CO. 


Canal St., Windsor Locks, Conn., U.S. A. 








—$—__—_—____—_—-— 





JAMES W. SEEK, 
Hamilton, Ohio, U.S. A. 
Acts as Solicitor of Patents, Cav- 

eats, Trade-Marks, Design- Patents, 
| Labels, and ¢ ‘opyrights, foreign and 
| domestic, reports on questions of 
| patente ibility, infringe ment etc..and 
serves as expert in patent causes. 


NEW HAVEN MANFG. CO. 


New Haven, Conn. 


IRON ~ WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 























Ferracute Machine Co., - ~HODGE’S 
BRIDGETON, N. J., U.S.A. Vaiversal Aisle Union 
PATENTED, 


PRESSES, DIES 


and all other Sheet-Metal Tools. 


A new line of PUNCHING 
PRESSES just out. 


Send for Catalogue. 


Combining an elbow and 
union, and can _ be set 
at any angle at which it is 
desired to run the pipe. 





Manufacturers & Wholesaie Arent ., 


20LLSTONE MACHINE C0., 45 Water St., FITCHBURG, MASS 











Hoyt & BRorHeER MANUFACTURING COMPANY, 


Aurora, IIl., April 17, 1886. 


E. A. WALKER, 


75 Laurel St., Philadelphia, Pa, 


DeaR Str:—The Combination Planer we purchased of you the 


latter part of 1884, is regarded as one of the most satisfactory tools 
in our shop. Is exceedingly well made an dh as a wonderful range 
for work It gratifies us to add this meritea testimonial to your 
Planer. Yours respectfully, 


Cc. L. HOYT, 





President. 


Pate Flexible Back Hack Saw for Machinists’ Use 


Made of best Band Steel, The teeth 1only 
are hardened by an entirely new proces ,‘ he 
back remaining sott and flexi) lL». War a ited 
not to bre 2ak. Send for sample and circular. 
Knéorsed_ by The Pratt & Whitney Co., John 
Henney, Jr., Supt. Motive Power, N.Y.& N.H. 
& H. R’R. and others. 

HENRY G. THOMPSON & SONS, 
New Haven, Conn. ! 51 Leonard St., N.Y. 











CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 
JAS. HUNTER & SON, 
| North Adams, Mass. 
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5 RIE aeration 
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AMERICAN 


MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mass 
Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Horizontal Flange Punch 


FOR BOILER MAKERS’ AND IRON SHIP BUILDERS’ USE. 


Punches, Flanges of all 
shapes, and Bent Angle 
Tron from either side. 


FIVE SIZES, 








Depth of Jaws from wo” 
to 42”. 
MADE BY 


/ lis N _ 











| 


CRAIG'S [RME TORGINGSS sree 
Now if Glace .” Lubricator, BEECHER & PECK, NEW HAVEN CONN. 


Manufactured by 


PECKS PAT DROP PRESS. 
The Craig Sight Feed Lubricating Co. 


foie] i 
LAWRENCE, MASS. 


Manufacturers of 






BEECHER & PECK, 





ACHINER 
For Reducing and Pulnting Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 





€ 
Sight Feed Lubricators for Lo- 
comotives, Stationary, Marine, 
Portable and Pumping 
Engines. 





WRITS FOR CIRCULAR, 


BOILER FEED PUMP 


For Machines or information, address the 
manufacturer. 


5. W. GOODYEAR, Waterbury, Ct. 











MADE BY 


, Ot. R. MUCKLE, Jr. & CO. 


j THILADELPRL, 


IZES TO SUIT 
STEAM PLANTS, 
UP TO 300 H. P. 


Send For CirculaR 


HALL S.cvassINJECTORS gree sures a auf anage 


Slide Rests and Planer Centers, 


















| tre 


F reese! 4 





y/ 
STEAM SPINDLE 











L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST 





OVER 20,000 IN USE. 


HALL’S ENGINEERING Co., 
112 JOHN STREET, NEW YORE 

































No.5 rst CUTTING ¢ 








KARMA PM AMAR N PN NPN MPN nc MRE i 

«~ 

we | , 
E NGIN = <Z IF YOU ONLY KNEW “Soon 
Will Cut “one THE 
_Mneets ' ELLIOTT CUTTING OFF TOOL 
0o Inches 8, 
Dis in : You would not Pa until you had 
iameter, ordered one. 
Spur, 


STERLING ELLIOTT, NEWTON, MASS. 


Bevel or 
Crown 3 





AND 
STEEL PINIONS 


To 1 Inch in Diam. 


THE CINCINNATI SCREW AND TAP C0., 


CINCINNATI, OHIO, 






vv . 
fa 
Send for 85 
au 

: : i —— s 
D'seription ig 23 
and = Ps) 

- ——_ on 

Prices. —_ > ba] 
Zo 

2 

n 


UNIVERS AL 


gLoan, CHACE & COMPANY 
BUILDERS @F WATCH AND CLOCK MACHINERY. | = MILLING MACHINES, 


289-293 Washington St., Newark, N.J 


MACHINIST 





15 


D, SAONDERY’ SOM}, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 
TAPPING MACHINES, 
For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





SEND FOR CIRCULAR. 





BAU EBR’S PATENT 
Instantaneous, Self-Adjusting and Self-Gripping 
PIPE AND BOLT VISE. 

” No‘ kit com 
plete with ut 
a No. 1. 


YJ HITE’ FLEXIBLE METALLIC FILLET 


For use of Pattern Makers. Sizes 14 to 1 In, 


HOWARD WHITE, 44 N. 4th ST., 
PHILA. 
367 A” yr ag 
Me ” yo 4 





The new 
geared Saws 
are in great 
favor. 

No. 1 holds 
lg to 1 in. 

Tubes, &e. 
$3.00; 
— 30 Ibs. 

: Get list. 
Paine, Diehl & Co., 12 Bank St., Phila., Pa. 


\ BEVEL L GEARS, 


( —\% Cut Theoretically Correct. 


For particuiars and estimates apply to 
Pees MLN 
“gy 


fae, BREHMER, BRoS. 
WILLIAM BARI BARKER sER & CO 60. Le | 








weight 









P, BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 





Wy 


\ 









Vachinists, 






Vn 


440 N. 12th St., Philadelphia. Pa. 





S Wheaiicay 2 Iron and Steel | 
[MACHINERY] =; [DROP FORGING 
1 Of Every Description, at Reasonable Prices. 


THE R.A.BELDEN CO.,DANBURY, OT. 


eae a ac ccen ar Culvert, 
CAUINCINNATIE, = = = = OHIO, 


| 
| 
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WHAT IS SAID OF 


DIXON'S AMERICAN GRAPHITE 


> ARTISTS’ PENCILS< ” 


MANUFACTURED BY aed 


10S, DIXON CRUCIBLE so tenn tie 2, * to ee ee 


HYDROSTATIC MACHINERY, 


I heartily recommend them.  L. D. BURLINGAME, 
Draftsman, with Brown and Sharpe Mrq. Co., 
Providence, R, I. 


We do not see but what your Artist’s Pencil is in 
every respect equal to the Siberian, 
THE PRATT & WHITNEY CO., 





Hartford, Conn. 


cents In 





this paper to send 16 
to the Joseph Dixon Crucible Co., of Jersey City, N. J 


ible the money 


FAY & SCOTT, me" 


MANUFACTURERS OF 








presses, == WOOD LATHES, 
| PUNCHES, muiling Machines, Planer Centers; &c, 
SEND FOR CATALOGUE. 
ACCUMULATORS, - 
JACKS, ae [¢ will “P. ay the Pr er, 
& VALVES, I he aims to pipe well for 
FITTINGS, “\ pa STEAM WATER, GAS, 


DS, OILS, AMMONIA, 
Pye to exam ‘ine this UNION, 
Poy wkhing, but 
seady for instant 
en you next order 





VAULT ELEVATORS, Qty de 


WATSON & STILLMAN, 204-210 East 43d St., 


— which re gutre s 


~] ts always 
4 : 








7 ny Dealer,ask for 


"THE: a sample American Union 
pA ASAE SAE SIE 


tocome with them, and it will tell you the whole story, 


S or me will, tf you write us for particulars. 
i 4 f aN re ti qlANCOAST & MAULE, 


PHILADELPHIA, PA. 
Adapted to rapid work withs mall 
D. y drills. Its extreme sensitiveness 
prevents clogging and breakage « 
| drills. Hi 


*mOTU Sq) JO ANpNoay) U 205 puss SpuoUTYysTquyse anok 
JUOGE FIOM SHUl9-PS4,4 AajOp uy Feeusjpuy uy oyU, OF UsdduY NOX JF 
usa switching table aa 
" attachment for center drilling In- 
t 


viacigneny toreenterstatin ine THOS Hy DALMETT & Hs 
Wie” Seni toremncutare "43th & Buttonwood Sts "4 


Send for circular. 
MANUFACTURERS OF 


| DWIGHT SLATE, a 

















‘The Eaton, Cole & BurnhamCo. 


Manufacturers of 82 & 84 FULTON STREET, NEW YORK. 


Fine Cutting and ~~. wiuee oom 


: ; » Tron and Brass Goods 
Threading Machines 
Ratchet Die Stockh 


\ for STEAM, WATER & GAS. 
OPERATED BY HAND OR 
POWER. } cl 
with LEADER SCREW and SOLID DIES. 
FITTINGS ide bods of stock, and cannot be clogged with | 
, — in toe aye te nadily reversed to back-off thread or | 


Valves, Pipe, cut left-hand thread, Will thread pipe in place, Works ip 


: : small space, 
Pipe ‘Tools, Factory; 









Bridgeport, Conn. ! 


a drial Dilig Maite, 


VERTICAL DRILLS, 
Radial Drills, mute Drills, . 
HAND DRII 


Send for Illustrated Catalogue. ee 


co. FX MADLEY, 


IVIL AND MECHANICAL ENGINEE 
and Expert in Patent Causes, 
28 STATE STREET, Room 28, BOSTON, MASS, 














The United States Mitis Company, 


26 BROADWAY, NEW YORK. 
Is prepared to issue licenses for the sure of patents c corey processes for the production of ‘ 
Castings’ in wr oat len nand steel, and furnaces for melting and heating 
ss Mitis’’ Castings retain in every respect ail the valuz tl qualities of the wrought iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 
W. F. DURFEE, Ceneral Manager. 


Mitis 





ee ae’ 


WILLIAM SELLERS & C0, ws 


IMPROVED MACHINE TOOLS ror worxra JRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS LATHES, PLANER 
BENDING ROLLS, i BORING _ Tu RNING MILLS, 


DRILL AND TOOL GRINDERS, Ete., Ete. 


SIAPTING, PULLEYS, HANGERS, COUPLINGS, te, 


|| IMPROVED INJECTORS FOR FEEDING BOILERS. | | 
PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA, PENNA. 


OOMS NEW WATER-TUBE STEAM DOILE 


SAFE! ECONOMICAL! DURABLE 















For ILLUSTRATED CATALOGUE of NEW BOILER, Address 


BENDROTH & ROOT MARUFG. CO. 


— 28 CLIFF STREET, NEW YORK.— 


AMERICAN MACHINIST 
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~ Southwark Foundry & Machine Co. 


ENGINEERS AND MACHINISTS. 

WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANKS, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO., 

SUGAR MACHINERY, HYDRAULIC MACHINERY. ETC., ETC. 4 


Tat LONGe ALLS TATTER UI 
ie 





_——. 


OHIO. 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


. Punches and Shears, 


Over 300 Sizes. 


ALSO, 


Power Cushioned Hammer. 











Send for new Catalogue. 








« FOUNDRY AND MACHINE DEPARTMENT, 
. HARRISBURG CAR MEG. CO. 


ee ae PA. 


Highest Award S"ve",.Meca! 


Diploma 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 


We are operating the finest and most successful 
Electric Light Stations in the world, A change of 
speed not exceeding one per cent guaranteed, run- 
ning light andloaded Send for catalogue, 


THE LOWE 


Feed Water Heater 


AND PURIFIER. 


Lon@acne-co 





"A 
PT PT 
LL eee) 


This Heater has se ae oss str aight tubes, brass or 
copper. No necessity for bent or bowed tubes, 
because construction provides for the differential 
expansion between shell and tubes. Adapted for 
high or low pressure engines. Saving in fuel and 
boiler repairs guaranteed. 


‘TYOAMIICI 


‘KLIVIOddS V 


sitiad LHOlddn 


Least Back Pressure on Engine. 
Reliable Water Purifier. 
The Highest Results Obtained from Ev- 
haust Steam, 


‘SLNENZAQEERI NEZCON - 


TTV CNV CELNEALAE FOINY LNALVd BLL Ss 


Write for “History or Freep WaTER HEATERS,” 
which will be sent jree to persons mentioning this 
paper. 


WILLIAM LOWE, 


Patentee and Sole Manufacturer, 


Bridgeport Boiler Works, Bridgeport, Conn. 


ACENTS WANTED. 


CURTIS wie STEAM TRAP 


For returning steam, 
condensed unde ap s- 
sure automatically in- 
to the boiler, under 
high or low pressure, 
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DRAWING 
NSTRUMENTS 


opi —/? AIR ENGINE 


The Best and Cheapest 

on the Market. 

No Steam. No Water. 
Absolute Safety. No En- 
gineer. No Pumps. No 
Gauges’ No Liability to 
freeze up No Regula- 
tion required. 

NO EXTRA INSURANCE. 
Can be used for any pur- 
pose where power is re- 

quired. 
Cheap Fuel. 
First Cost. 


=: McKinley Engine Co. 
17 Broadway, 
Cincinuatl, 0. 


ILLUSTRATED CATALOGUE, 


WM. T. COMSTOCK, 


Send for 72-Page 
t Astor Place, + New York. 











Manufactured by 


CURTIS REGULATOR (C0. 
Boston, Mass. 
General Agencies: 

109 Liberty St., N. Y. 

66 N. 4th St., Phila., Pa. 
14 S. Canal St., Chicago, Ill. 
707 Market St.,St. Louis, Mo. 


No. 17. 


Cheap 





Send for Circular 


EUREKA BAND SAW. 


We build three sizes,at prices 

lower than an equally good 
Band Saw can be had else- 
where. For further informa- 
tion, inquire of 


FRANK & CO., 
176 Terrace Street, 
BUFFALO, N. Y. 











THE HOLLAND LUBRICATOR, VISIBLE Drop, 


Is guaranteed to be - 

}, Aperfectingurance | 
against the cutting ot | 
Valve seats, Cylind r | 
and Governor “V aieee | 
of the engines | 

2. It will pay foritself | 
in six monthsin savin & 
of oil, coaland packing. 

3 It willinsure nu ore 
speed inthe revolutions 
ofthe engine,say from 1 | 








to 2strokes per minute, 
Manufactured by 


thus increasing the power Of the engine. 


HOLLAND & THOMPSON, 217 River St., Troy, N.Y. 








THE F ISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES. + 


Vertical Condensing Engines 


Specially adapted for and extensively used 
in large grain elevators. 


BOILERS. 


Manufactured by the 


q Flhkil Teanding JiLachine Co 


Send for Catalogue A, containing Illus 
trated Descriptions and References 











ys ae 























Canaee . 
——- (LIMITED.) 33 VW ORKS, 
LITTLE : é Z 
GIANT Exclusive Manufacturers Trenton, N.J. 

TOOL Railway, | a ‘ 
‘DE | The Fisher Double Screw Leg 
GRINDER. Machinists, | Vise.—Warranted stronger grip 
than mp other Vise. Always 


Engineers 
. ‘ parallel and cannot be broken. 


Mi 
ill and Send for Circulars. 


Miners | 


SUPFLIES, 


50,52 John St., 





The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 

| Horn. Better 
than any Eng- 

om oe, anvil. 
= New Fully war- 

i ranted and 
lower price. 





E.B. STOCKING, ATTY 


’ ' 
Opp.Pat.Of, Washington,D.C, 

Send sketch for free report as 
to patentability and new 


book on Patents 


enn oa RRAY=<- 
Bx ENGRAVER on WOOD \@ 


SANW ST. 4 NEw Yori: 
NATIONAL alleen TUBE BOILER COMPANY: 


Main Office, 
New Brunswick, N. J. 


Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 
Branch Offices: 
New York City, 64 Cortlandt St, 
Philadelphia, Pa., 49 N. 7th St, 
Boston, Mass., - 50 Oliver St, 


ORBES’ PAT. DIE STOCK, 
Pipe Cutting and Threading 


MAOHINES, ETC. 

















~ORBES & CURTIS 


BRIDGEPORT, CT. 





Morse, Williams & to, 


(Successors to Clem & Morse) 
Builders of all Kinds of 


PASSENGER & FREIGH1 


Elevators 


Office, 441 Cherry St. 


Works, Frankford Ave., Wildes and 
Shackamaxon Sts., 


PHILADELPHIA 








STEARNS MFG. COMPANY, 


EBRISBn, PA... 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied tothe trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


THE GARDNER GOVERNOR 


Over 40, 000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE, 














OSGOOD DREDGE CO., Arsanr, N.Y. 


RALPH R. OSGOOD, Pres. JAUES H. BLESSING, Vice-Pres 
JOHN K, HOWK, Secretary and Treasurer, 


Manufacturers of 


Dredges, Excavators, Ditching Machines, Derricks, &¢., &¢ 


Warranted to give satisfac- 
tion or no sale. 


RCULARS AND 
ADDRESS 


Che Gardner Governor Go. 


FOR CI 


PRICES, 








: <= 
QUINCY, ILL. ee Staam ‘Snasvaher and Derrick Ca» om 
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AMERICAN 
NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 


In Use, Over 1,000 25 to 1,000 H.P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines, 
12to 100 H.P.,for driving Dynamo Machines a specialty 
lilustrated Circulars, with Various data as to practical 
Steam Engine construction and performance, free by 


mail. -— BUCKEYE ENGINE CO., Salem, Ohio. 
W. ROBINSON ,cor. Clinton & Jackson Sts. 


SALES AGENTS: V Ls ‘ UpsnN 70 Ast tor House, \ RS {cohen e CARY, St. Paul, Minn. 


Co., Minneapolis, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 18,000 ENCINES IN USE. 


GUARANTEED Per Cent:Less Gasthan ANY Brakeshorse-power. ” 














— SSS 





pleas & PHU 


iron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 


LN ‘y4omay 









—Condensing— 
And Compound. 





Send for Circular, 


Kendall & Roberts, 


Cambridgeport, Mass. 
EAsTERN AGENTS, 











THE BECRETT & MODOWELL MPC. C0, 
STEAM ENGINES, Hoists, Pumps. 


AND GENERAL MINING MACHINERY. 
120 LIBERTY sT., NEW YORK. 








t@- SEND FOR ILLUSTRATED CATA}.OCGUE. 


GASOLINE AND GAS ENGINE. 
SIMPLE! © smS@xe: DURABLE! 


eo 
CAFE rENge!  RFFECTIVE! 
MATCHES USE 
SLIDE VALVE! _ 
Wusurpassed economy in use of Gas. One 
turn of th he fiy-wheel, acting upon the 


small dynamo, creates an electric spark 
sufficient to start the engine running, 


Sizes, 2 to 10 horse-power, Send for Illus. Circular, 


YONEERS MFG. CO. 1 erro. 


Henry Warden, 


GERMANTOWN JUNC., PHILADELPHIA. 
| Successor to WARDEN & MITCHELL. 











BOILERS, 
GAS HOLDERS, 
GAS 
GENERATORS, 


TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete, 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 











THE NATIONAL 
FEED WATER 


MACHINERY, 










NEW AND SECOND-IIAND. ; HEATER 
l2in S.,5 ft. Bed Engine Lathe, New ane ° 
l4 5 and 6 ft. Bed Engine L athe, Bogert new 
lt 6 ft ~ Harris, cheap A brass coil heater supplying 
i¢ 6 tt. si Ames. feed water at 210° to 212° Fahr- 
ms 8 Gee Ss " Pratt & Whitney. enheit by use of exhaust steam. 
7“ 2a “ Putnam, not screw Our prices are low and rea- 
cutting sonable, and we aim to supply 
l 6’, 7’ aa “se Hewes & Phillips. the cheapest, bestand most effect. 
3s “” oF * ie ‘Fitchburg. g. 6. five Heater in the market. Six- 
Ss * oh. * 4 “ New Haven, g. 0. W teen sizes. 10H.P., $20; 100 H. 
9 «6 =610,12,14** ** Pond, nearly new. y P., $150; 500 H. P., $600. Tron, 
uw © 6. * a ‘* Blaisdell, Al ) Brass and Copper Coils and 
a = ioe 6S & ‘“* Ames, nearly new Sends made to order. 
2. = * Ames, new me 48 8 Circulars and price lists 
> ** 10 ft. a ** Pond, nearly new. j sent on application. 
M4 * 12 ft és Hi irrisburg, good. National Pipe Bending Co., 
16x6 ft. Turret Lathe with chasing bar New HAVEN 
l4in.-20 in. and 33in. Turret Head Chucking. or NB AVEN, 


Screw Machines, Bridgeport. Connecticut. 
20 in Drill, Prentice. 26 in. Drill, New Haven. 
3) Pond. Drill. 

Elliott Drill. 





Slate’s Sensitve 
Gang Drill. 


SHAPERS. 


etree" S FALENT RENEWABLE-SEAT 


Mop and Gheck Valves, 


The 


6 in. Gould. 
14 in. Bridgeport. 
24 in. Hendey, 


: 12 in Sellers. 
15 & 24in. Woleott. 


24 in. Bridgeport. 
PLANERS. 


16x42 in. Bridgeport. ix in.x 3 ft renewable Seats and 


, Wheeler, 


p ton : r= . Yiscs are cast from » bes 

. in.x 4 ft, — oe = mse t.. &. & WW. eae ean Metal which 

~41n x 6 ft., Powell. 24in.x S ft, Ames. . : ie 

eg ¥, $6 . Mo as las g ualities, dou 

26 in.x 6x8 ft., 26 n.x 6 ft., Putnam. aes, tating a — 

32 in.x 10 ft., Pond 34in.x 10ft, P. & W. Aamimania Gaed an ivaicalnes 
No. 3 Press, Double Crank, Bliss, nearly new. valves, The Seats are ‘simply 
36 in. Squaring Shear, power, nearly new. ‘ ° SCALE ¢ simpy 


0, 2, 3% and 4 Press, Stiles 
No 6 Punch Press, 20 in. Wilder. 
25-40 lb. Bradley Cushioned Hammer. 
Lot of miscellaneous Machinery If you do not 
see W pat you want, write and state what is re- 
juire¢ 


E.P. BULLARD.14 Dey St., New York. ALBANY STEAM TRAP CO., Albany, N.Y. 


a dropped into place and held 

~ in position by bottom of cage, 

Ja We also manufacture the Albany Bucket 
and Gravitating Steam Traps. 








HEAVY 





MACHINIST 
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MAN UFACTURERS OF 
\MPROVED 







STEAM E! ENGINES | 


fy 
Yit vaR\e™ 

Sizes varying from 

30 to 2000 Horse Power. 
Horizontal or Vertical, Mrect 
Acting or Beam, Condeneing, 
Non-Condensing or Compound. 
Send for Circular. 


BRANCH OFFICE: : ; : 7 . 
Cor. 5th and Chestnut st 9 eee << s aa =— ast i ee 
PHILADELPHIA, Pa. : —— 


THE TABOR MP'G, COMPANY. 


SoLE MANUFACTURERS OF 


TABOR STEAM- ENGINE GOVERNOR 


Patented April, 1883, and December, 1884. 
WILL REGULATE AS CLOSELY AS THE BEST AUTOMATIC 
CUT-OFF ENGINE. 
Perfectly adapted to every type of Stationary and Portable 
with speed adjuster, Sawyer’s Lever and 
Automatic Safety Stop. 


SIMPLE,SENSITIVE & DURABLE. 


All Parts Interchangeable, 
Special Circulars 
== 


OFFICE AND SALESROOM, 


113 LIBERTY STREET, - - - NEW YORK CITY. 





wae’. CO.NY 


Engine. Fitted 


Send for and Price Lists. 








LOCOMOTIVES of F EVERY STYLE “soSIZE 


aD 
0 STANDARD Po One ae iy if 
ARTs ARE INTERCHANGER? 


BE ORDERED By NUMBER: 


STANDARD*"> NARROW 
-~~- GAUGE. ~- 


\9 ALSO FOR 


PLANTATIONS, 
MINES AND 
©, LOGGING. 

P Ulicalions 
Aplicalion: 


HN “DEVINE, 
: . DEPT ~ 


Cc 


rae” aon. me UR l » 








JP.DICKSON, || W.H.PERKINS, JI, vo 
VICE PRES TREAS. SUP 











SHEET METAL 
PUNCHES, 
roe D STEEL 

REW 


PUNCHES, | 


- ROLLER_1Y8E EXPANDERS. 


| 
—— MANUFACTURD BY —— 
| 


ar L. HENDERE WILMINCTON, 


DELAWARE. SCREW PUNCH 
W.C. YOUNG & CO., Worcester, M3ss: 


THE SKINNE ENGINE os. 
Engine Lathes, Hand Lathes, ye usT. 


FOOT POWER LATHES, SLIDE RESTS, Etc. 






















QHERT METAL PUNCHY 





















WE ARE MAKING 
A SPICIALTY OF 
A 2{-INCE LATHE, 
WITH BED ANY NN A NR 
"LENGTH DESIRED. THIS LATHE IS DESIGNED PORTABLE AND STATIONARY 
FOR SEVERE SER- ENGINES and BOILERS 


Send for Catalogue and Prices. 


b] ' 
aaa BRANDON’S PISTON RING 
oes ING. 

its use a piston is self- 
oi ed against pressure, this 
pressure being balanced so as 
mto permit neither the forcing 
ofthe rings outwardly, causing 
wear of rings and cylinder, nor 
inwardly, allowing the fluid to 
pass by them. 
For License or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


VICE: IT Is 
HEAVIEST OF 
SIZE EVER 
AND THE WORKMANSHIP 


THE 

ITS 
PRO- 
DUCED, AS GOOD 


AS SKILL CAN 

MAKE IT. 
LAT H FE. SEND FOR CIRCULAR. 
LLIIRIELCL se 















SEND FoR SPECIAL LIST, 


New and Semi- hand Machinery, 


COLD-ROLLED SHAFTING, HANCERS, 
PULLEYS, ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 


MASS, 


MANUF’! 


HAND LATHES, WOJD TURNING 


WORCESTER, 


GEO. L. FAIRBANKS 












16 


BROWN 


Manufacturers of MACHINERY & TOOLS, 
3 Plain Milling 


= 


Ute 





Description of No. 





& SHARPE 


AMERICAN MACHINIST 


HARIFORD|THE PRATT & WHITNEY CO., [Commzomovs, 


MEG. CoO., 
PROVIDENCE, R. I. 


Machine. 


We have in our works and in constant use, | 
one hundred Milling Machines, and our experience 
with them has demonstrated that for manufacturing 
purposes where many duplicate pieces are required, 
that the best work is produced and the most econ- 
omical results obtained from machines that are com- 
pact and solid, so arranged that the pieces operated 
upon can be quickly placed in position and quickly 
removed after the cut is taken. 

We have 
manufacturing purposes, combining the above de- 
sirable qualities, of whic hthe No. 8 Plain Milling 
Machine is a type, and by their use we bave lound 
it practicable to produce from10 to 20 per cent. more 
work in a given time than we could possibly obtain 
from any other type of a milling machine on the 
same work. 

The Spindle is driven by a gear and pinion from 
a three-step cone with 3” belt. It has a vertical 
adjustment of 6’. 

The Table is 9” wide, 27” long, and has 12” longi- 
tudinal and 414” transverse movement, and is moved 
longitudinally 2’ by one turn of the hand-wheel. 


The Feed is automatic with three changes, 
stopping automatically at any re quire d point. 
he Vise has jaws 64%” long, 1 7-16’ deep, and 
will open 33¢’’. 
Counter-shaft has pulleys 10” diam. for 3’’ belt, 
and should run about 375 turns per minute. * 
he Price includes vise, counter-shaft, wrenches, 
oe, delivered f. 0. b. at Provide nce, R. I, Weight, 
550 Ths 





| 
| 













RAILROAD, 


LOCOMOTIVE 


AND CAR SHOP 
EQUIPMENTS 


Photographs and Prices on Application, | 


MILES TOOL, WORKS, 


Hamilton, Ohio. 


NEW YORK, 


PHILADELPHIA, 


CHICAGO, 


93 Liberty St. | 
713 Chestnut St. | 
96 Lake St. | 








— 


nn oP 


HOIST, ROTATE AND TRAVEL UNDER 


THEIR OWN STEAM. 
The most generally useful Crane for shops, 
contractors, steel mills, ete. All capacities, 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN. 
' New York, Chicago, Philadelphia, Boston. 





oe [Rus 


LopGe, Davis & Co. 


Successors to LODGE, BARKER & Co.,, 


CINCINNATI, OHIO. 
B® Send for Prices, IT WILL PAY YOU. 





S TAPERS TURRET LATHES: DRILLS | 


in eet DRILLS 


32 “© Power- eed 






TWENTY IN. 


VER DRILL. 


LE 





EBERHARDT'S NEW DRILL 


ae ether 
ay other, 


2 @ 


ent, more work th 


a 
vi 


- 
* 







E. E. CARVIN & CO., 


MANUFACTURERS OF 


- Machinists 4 Iron Workers’ Tools, 


w210 
OM 


MAN 


uOd IVGAM GIO CGHAINOTY 


‘NOLLIGIHXA SNVATHO MAN 
TVSUATAINA 


Universal Milling Machine. 


UATTIIN 


P 


Planers, 
Tools for all kinds of manufacturing to 


(yuo 92g) 


LV 





Lathes, 
Special 
order. Gear and Rack Cutting, Milling and Index 
Drilling to order. 


Nos.!39 to 143 CENTRE ST.,NEW YORK. 


Milling Machines and Drills. 


| 


designed a line of Milling Machines for | 


Power Bolt Cutters with 
Dies and with Opening 


Pipe, 
Tapping 
Pointing 

Bit Brace Dies. 


U. S. STANDARD THREAD CAUCES. 


Pulley ar. 
Machines, 








14 inch to 8% inch diameter; 


Hand, Machine Nut, Machi 
d Stay Bolt Taps, 


Machines, 


(Jury 24. 1886 





MANUFACTURE 


Adjustable 
Dies for 


Screw Plates 


For Cutting Threads on Bolts 1-16 
in. to 14% in. Diameter. 


HAND BOLT CUTTERS 


For X% in. to 1% in. Diameter. 


ine Screw, 


Bolt 





DIAMOND POINT THREAD TOOLS AND CUTTINC- 


OFF TOOLS FOR LATHES. 


|PRICH LIST and DISCOUNT 


SHEET 


furnished on Application, 





HARTFORD,| THE BILLINGS & SPENCER C0. | 


| CT., U.S.A. 


MANUFACTURERS OF 


Billings Bicycle Pocket Wrenel, 4 & 6 in. long. 


Drop forged 


of PICLINGe: 


First-class 1. 


PATENT FeBY ie, 1879, 


of Bar Steel. 





every respect. 


DROP FORGINGS of EVERY DESCRIPTION. 


Estimates given on receipt of drawing or model, 





WARNER & SWASEY, 


Lathes, eee aT fad &c. 


*“NOILVOITddV NO 


ANSOIWVLVO GALVULSQTII 





CLEVELAND, OHIO. 


SS — ee 


Machine Tools ¢ 8 Brass Work. 





y 


on application. 
‘|Lowell, Mass., U. S. A. 


=|K;NGINE Lares 


GEO. W. FIFIELD 


Cuts, Photographs and Prices furnished 








GEAR WHEELS AND GEAR ourrine. 


Send tor Catalogue D 


CG. B. GRANT, 


666 A. St., Boston, Mass. 


KEY-SEATING 
MACHINES 


AND 


20-in. Drills a Specialty, 
Our Key-Seating Machine 


will save enough in 60 
days’ use to pay first cost; 

no shop can afford to do 
without one. We have 
now yeedy for_ prompt 
shipment, both Key-Seat- 
ing Machines and 20-inch 
Drills. Send for Photo. 

and Catalogue, 


W.P. DAVIS, 
NORTH BLOOMFIELD. N. Y. 
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J. M. ALLEN, 


PRESIDENT. 
W. B. FRANKLIN, Vice-PREsIpENT. 


J. LD. Prerce. SECRETARY. 





For New Reduced PRICE LIST, Write wo 


G. A. Gray, Jr. & Co., 


42 E. 8th ST., CINCINNATI, O 
17 in. 


LATHES, i: ai 
PLANERS, 24°33!" 









THE BUFFALO STEEL FOUNDRY, 


OR ERS AND CORRESPONDENCE 
SOLICITED. 


BUFFALO, 
N.Y. 


PRATT & LETC ee ORTH 


Proprietors. 





THE STILES 





MIDDLETOWN, 
Branch Works and Office: : 
203, 205, 207 Centre Street. corner of Howard, New York. 


The Stiles aan inie Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 
—MANUFACTURED BY— 


& PARKER PRESS C0. 


CONN. 





™ J.M.CARPENTER © 


PAWTUC KET.R.I. 





libhittinl 


Tus 
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